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Chapter 1—Definitions, Variances, and Permitting Requirements

10 CSR 23-1 csn

Title 10—DEPARTMENT OF
NATURAL RESOURCES
Division 23—Well Installation

Chapter 1—Definitions, Variances, and
Permitting Requirements

10 CSR 23-1.010 Definitions

PURPOSE: This rule defines terms used in
10 CSR 23 that are nof defined in section
256.603, RSMo.

(1) Terms beginning with the letter A.

(A) Act means Missouri Water Well
Drillers” Act, sections 256.600-256.640,
RSMo, under which these Tules are promul-
gated.

(B) Action level means the maximum per-
missible concentration of a contaminant in
wateT pursuant to 10 CSR 60-2. Action levels
are used for contaminants that do not have
established maximum contaminant levels.

(C) Alluvium means clay, silt, sand, gravel,
or similar unconsolidated material deposited
by a stream or body of running water.

(D) Annular space means the space
between two (2) cylindrical objects one (1) of
which surrounds the other, such as the space
between a borehole and a casing pipe or
between a casing pipe and liner pipe.

(E) Applicant means any person who
applies for a well, heat pump, monitoring
well, or pump installation contractor permit
pursuant to the law.

(F) Apprentice means any person who has
been issued an apprentice permit who, under
the supervision of a permitted nonrestricted
well or pump installation contactor, is obtain-
ing the knowledge, skills, and abilities neces-
sary to apply for a non-restricted permit.

(G) Approval date means the date the
record is Teviewed and approved compliant
with the construction requirements, not to be
confused with certification or registration
date.

(H) Aquifer means water-bearing geologic
material that transmits water in sufficient
quantities to supply a well.

(I) Augered well means a well that is
drilled by the rotation of a cylindrical tool.

(2) Terms beginning with the letter B.

(A) Bedrock means a general term for the
solid rock that underlies soil or other uncon-
solidated surficial material.

(B) Bentonite means any type of sodium
bentonitic clay used in well construction, or
plugging of wells, which swells or expands
when water is added.

(C) Bentonite slurry means a mixture of
sodium bentonite and water that has a solids
content of at least twenty percent (20%).

(3) Terms beginning with the letter C.

(A) Casing means an impervious durable
pipe placed in a well to prevent the borehole
from collapsing and to prevent contaminants
from entering the well.

(B) Cement slurry means mixture of
cement and water that consists of one (1)
ninety-four pound (94 Ib.) bag of portland
cement to six (6) gallons of water. Up to six
percent (6%) bentonite may be used as an
additive.

(C) Certification number means a number
assigned to a record certifying compliance
with 10 CSR 23 and sections 256.600-
256.640, RSMo.

(D) Charitable or Benevolent Organization
Water System means a public water system
that exclusively serves a charitable or benev-
olent organization pursuant to section
640.116, RSMo.

(E) Chlorination means the use of chlorine
to disinfect or sterilize wells, pumps, storage
tanks, or piping systems.

(F) Clean fill means uncontaminated inert
solid material such as pea gravel, sand, drill
cuttings, and agricultural lime.

(G) Completion date means the date the
work, subject to these rules, is complete as
follows:

1. For installation of water wells, the
date the well has casing set and grouted and
the well is drilled to total depth;

2. For pump installation, the date the
pump is set and pump or service truck leaves
the site;

3. For installation of heat pump systems,
the date the last well in the well field has been
drilled and grouted;

4. For installation of monitoring wells,
the date when the well has the riser, screen,
and surface completion installed;

5. For plugging of temporary monitor-
ing wells, the date the first well is plugged; or

6. For plugging of water, monitoring,
heat pump, and test hole wells, the date the
well is plugged.

(H) Construction foundation data means
wells or borings drilled in the construction
phase of piers, shafts, caissons, mini-piles,
soil and rock anchors, soil and rock grouting
procedures on surface water containment
structures, pressure Telief wells, roads, build-
ings, parking lots, or any drilling within the
footprint of a proposed structure.

(I) Contaminant means any physical,
chemical, biological, or radiological
substance or matter in water that exceeds the
maximum contaminant level or action level.

(J) Cuttings means geologic material dis-
placed from the borehole during drilling.

(4) Terms beginning with the letter D.

(A) Demolition landfill has the same
meaning as defined in section 260.200,
RSMo.

(B) Department means the Missouri
Department of Natural Resources, which
includes the director thereof, or the person or
division or program within the department
delegated the authority to render the deci-
sion, order, determination, finding, or other
action that is subject to review by the Admin-
istrative Hearing Commission.

(C) Director means the director of the Mis-
souri Department of Natural Resources, or an
authorized representative, who carries out the
administrative functions of these Tules on
behalf of the department.

(D) Direct-push well means a monitoring
well that is installed by pushing or hammer-
ing drive Tods as opposed to drilling or auger-
ing. Direct-push wells tend to be smaller in
diameter than their conventionally drilled
counterparts leading to differences in annular
space, casing, and sealing dimensions. Vari-
ous screening or data collection devices, such
as a cone penctrometer or lysimeter can be
used in a direct-push well.

(E) Disinfection means the use of a chem-
ical to sterilize wells, pumps, storage tanks,
or piping systems.

(F) Domestic well means a private water
supply well equipped with a pump that does
not have the capacity to produce seventy (70)
gallons or more of water per minute at the
surface and that has three (3) or less service
connections. A domestic well is not limited to
residential usage.

(G) Drive shoe means the fittings placed at
the bottom of the permanent metal casing
which enables the driller to more efficiently
drive the casing through the borehole and into
solid Tock.

(H) Dry hole means a well that was drilled
and does not produce sufficient quantities of
water for the intended use of the well.

(5) Terms beginning with the letter E.

(A) Extraction well means a monitoring
well from which fluid or other media is
extracted to clean, treat, or prevent contami-
nation of groundwater as part of the remedia-
tion of a site. These include, but are not lim-
ited to, the following: wells serving pump
and treat systems, including multi-well sys-
tems; wells to capture a contaminant plume
or alter the direction or magnitude of ground-
water movement; and other associated wells.
Passive and active methane wells that termi-
nate within landfill trash are exempted from
these Tules but are regulated by the Missouri
Solid Waste Management Program. Passive
and active methane and leachate extraction
wells that are located outside of trash or

JOHN R. ASHCROFT
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10 CSR 23-1—DEPARTMENT OF NATURAL RESOURCES

Division 23—Well Installation

extend through trash into the underlying
bedrock formations are regulated under these
Tules.

(6) Terms begiming with the letter (F).
(Reserved)

(7) Terms beginning with the letter (G).

(A) Gas-migration well means a monitor-
ing well that is designed for the sampling,
detection, and analysis of a gas or a vapor
that is potentially present or migrating away
from a contaminant source.

(B) Geologic material means all earthen
materials penetrated in drilling a well, such
as alluvium, bedrock, glacial drift, residuum,
and soil.

(C) Geotechnical well or boring means a
monitoring well used to collect or evaluate
subsurface data to determine the properties of
geologic materials such as type, chemical
composition, compressibility, strength, or
structure. This does not include geotechnical
borings for construction foundation data.

(D) Glacial drift (unconsolidated) means
all rock material (clay, silt, sand, gravel, and
boulders) transported by a glacier and
deposited directly by the ice or Tunning water
emanating from the glacier.

(E) Gravity grouting method means the
process of pouring grout into the annular
space or borehole without the use of a tremie
pipe.

(F) Ground surface means the actual fin-
ished surface grade surrounding the well cas-
ing. This includes the natural ground surface,
artificial fill, or hard surface such as con-
crete.

(G) Groundwater means any water beneath
the surface of the ground.

(H) Grout means cement, bentonite, or
other approved material used to seal the
annular space or plug a well.

(8) Terms beginning with the letter H.

(A) Heat pump or geothermal well means
any well constructed to use the heat exchange
properties of either groundwater or geologic
material penetrated in the well. Closed-loop
horizontal heat pump systems installed in
trenches or pits ten feet (10") or less in depth
are exempt from these rules. Heat pump or
geothermal systems that use surface water are
exempt from these Tules.

(B) High yield bedrock well means a water
supply well drilled into bedrock aquifers that
is equipped with a pump that has the capacity
to produce seventy (70) or more gallons of
wateT per minute to the surface and does not
supply water to a public water system. These
wells are also subject to major water user
Teporting Tequirements pursuant to sections

256.400-256.433, RSMo.

(C) High yield unconsolidated material
well means a water supply well drilled into
alluvial or glacial drift aquifers and is
equipped with a pump that has the capacity to
produce seventy (70) or more gallons of
water per minute and does not supply water
to a public water system. These wells are also
subject to major water useT reporting require-
ments pursuant to sections 256.400-256.433,
RSMo.

(9) Terms beginning with the letter 1.

(A) Impact Area means an area that con-
tains contaminant(s) of one (1) or more of the
following: lead, cadmium, chlorinated volatile
organic compounds (VOCs) including
trichloroethylene (TCE), TCE degradation
products, or other contaminants pursuant to 10
CSR 604.

(B) Inactive well means a well not current-
ly operational that is not in a state of disrepair
and does not present a threat to groundwater.

(C) Incomplete well means a well that was
abandoned during construction with or with-
out casing and is susceptible to surface con-
tamination.

(D) Injection well means a monitoring well
into which fluid or other media is injected to
clean, treat, or prevent contamination of
groundwater.

(10) Terms beginning with the letter J.
(Reserved)

(11) Terms beginning with the letter K.
(Reserved)

(12) Terms beginning with the letter L.
(A) Liner means plastic or steel pipe which
is smaller in diameter than the casing.

(13) Terms beginning with the letter M.

(A) Major reconstruction means the alter-
ation or repair of any well that changes the
original specifications such as depth of the
well, liner installation, and/or replacing or
extending the well casing above ground sur-
face.

(B) Major water user has the same mean-
ing as defined in section 256.400, RSMo.

(C) Maximum contaminant level means the
maximum permissible concentration of a con-
taminant in drinking water pursuant to 10
CSR 60-2.

(D) Monitoring well means a well that is
ten feet (10") or greater in depth and is con-
structed during assessment, characterization,
and/or remediation of a site to obtain site-
specific water quality, contaminant move-
ment, or geologic or hydrologic data such as
direct-push wells, extraction wells, gas-

migration wells, geotechnical wells or bor-
ings, injection wells, observation wells,
piezometers, soil borings, and subsurface
penetrations associated with field screening
devices such as cone penetrometers and
lysimeters.

(E) Multifamily well means a well that has
no more than eight (8) connections, has a
pumping capacity of less than seventy gallons
per minute (<70 gpm), and serves fewer
than twenty five (25) individuals on average.
A multifamily well may be used to serve a
charitable or benevolent organization pur-
suant to section 640.116, RSMo.

(14) Terms beginning with the letter N.

(A) Nested well means a cluster of two (2)
or more single riser limited-interval monitor-
ing wells installed at different depths in a sin-
gle borehole with a grout seal separating each
screened interval.

(B) Nominal diameter means the standard
size for casing. Depending on the wall thick-
ness, the inside diameter of the casing may be
less than or greater than the number indicat-
ed.

(C) Nontransient noncommunity water sys-
tem means a public water system as defined
in 10 CSR 60-2.

(15) Terms beginning with the letter O.

(A) Observation well means any monitor-
ing well in which the screen intersects a water
table, for the specific purpose of determining
either the elevation of the water table or the
physical, chemical, biological, or radiologi-
cal properties of groundwater. However,
observation wells constructed in the tank pit
and used as a part of an underground storage
tank leak detection system are excluded from
this definition.

(B) Open-hole completion means a moni-
toring well cased through all overburden
material and upper water producing zones,
completed in bedrock, with no well screen or
filter pack.

(C) Open-hole grouting method means the
process in which grout is introduced into the
borehole by gravity or pumping through a
tremie pipe before the casing is installed. The
casing is lowered into the grout column to
provide an annular seal.

(D) Open-loop heat pump water supply
well means a well drilled to supply water for
the purpose of heat transfer.

(E) Open-loop heat pump water return well
means a well drilled to receive water from an
open-loop heat pump water supply well that
has passed through the heat pump machine.

(F) Ozark Confining Unit means low per-
meability bedrock that includes the Northview
Formation, the Chattanooga Shale, and the
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Chapter 1—Definitions, Variances, and Permitting Requirements

10 CSR 23-1 csn

upper thirty feet (30") of the Cotter Dolomite
that serves as a natural barrier to groundwater
mixing between the upper and lower aquifer.

(16) Terms beginning with the letter P.

(A) Packer means a Tubber or neoprene
collar (boot) installed on the casing or liner to
hold the grout material in the annular space.

(B) Permittee means a person who is per-
mitted as a well, heat pump, monitoring well,
or pump installation contractor pursuant to
the provision of the law and these rules.

(C) Piezometer means a monitoring well
used to measure the pressure of a fluid or the
degree of compressibility of a substance
when subjected to pressure or used to collect
water samples for laboratory analysis. It is
most commonly a small diameter well used to
measure the hydraulic head of groundwater in
subsurface water-bearing zones. Piezometers
used to monitor the structural integrity of
dams are exempt from the requirements of
this rule.

(D) Pilot hole means a narrow hole drilled
into the subsurface to facilitate the insertion
of a larger drill bit or other boring tool and
primarily used to site a location for a public
well.

(E) Pitless adapter means a device for
above or below ground discharge designed for
attachment to one (1) or more openings
through a well casing and constructed to pre-
vent the entrance of contaminants into the
well.

(F) Pitless unit means an assembly with a
cap that extends from the upper end of the
well casing to above ground surface and is
constructed to prevent the entrance of con-
taminants into the well.

(G) Plastic means a thermoplastic pipe or
casing material composed of either polyvinyl
chloride (PVC) or acrylonitrile-butadiene-
styrene (ABS).

(H) Point of entry means the point where
the main water supply line—

1. Comnects the well to the pressure sys-
tem and includes the pressure switch inside
the structure or building being served; or

2. Enters the structure or building being
served if connection from the pressure switch
is located outside the structure or building
being served.

(I) Positive displacement grouting method
means the process in which grout in slurry
form is poured into the well casing, which is
suspended above the bottom of the hole, fol-
lowed by a drillable plug. The plug is pushed
to the bottom of the casing, forcing the grout
from the bottom of the casing into the annular
space. The casing is then lowered into the
bottom of the borehole.

(I) Potable water means water that is safe

for human consumption pursuant to 10 CSR
60.

(K) Pressure grouting method means the
process in which grout is forced through the
well casing followed by water so that the
grout returns under pressure to the surface
through the annular space. The grout is then
allowed to cure following manufacturer’s
specifications before drilling resumes.

(L) Pressure tank or hydropneumatic tank
means a closed water storage container con-
structed to operate under a designed pressure
Tating to modulate the water system pressure
within a selected pressure range.

(M) Primary contractor means a person
engaged for compensation in the business of
the construction, alteration, major recon-
struction, pump service, or plugging of any
well or directs or supervises these activities.
The primary contractor is equally responsible
for the work performed by the installation
contractor, including, but not limited to, the
submittal of all forms and fees.

(N) Public water system has the same
meaning as defined in section 640.102,
RSMo.

(O) Public water supply well means a well
that is constructed to supply water to a public
water system.

(P) Public well pump means a pump that is
installed in a public water supply well to pro-
vide wateT to a public water system.

(Q) Pump and pumping equipment means
any equipment or materials used or intended
for use in withdrawing or obtaining ground-
water. This includes water distribution lines
from the well and equipment from the well
through the pressure system. This does not
include buckets or bailers that are lowered
into the well for the purpose of retrieving
water in water wells. This also does not
include sampling, development, mainte-
nance, or testing equipment used or inserted
into monitoring wells.

(R) Pump installation machine means any
vehicle, hoist, or machine used to install or
Temove pumps or liners from wells.

(17) Terms beginning with the letter Q.
(Reserved)

(18) Terms beginning with the letter R.

(A) Residuum means a product formed
from the in-place disintegration and decom-
position of bedrock.

(B) Reverse tremie grouting method means
the process in which a tremie pipe is set to
within twenty feet (20") of the bottom of the
well bore; the lower ten feet to twenty feet
(10" to 20") of tremie pipe is perforated;
cement grout is poured from the surface,
forcing water downward and into the tremie

pipe; and the water discharges to the surface.
This method primarily is used for well plug-
ging.

(C) Riser pipe means the pipe extending
from the well screen into the surface comple-
tion of a monitoring well.

(19) Terms beginning with the letter S.

(A) Sanitary landfill has the same meaning
as defined in section 260.200, RSMo.

(B) Screen means a filtering device used to
keep sediment from entering a well.

(C) Septic tank means a watertight tank of
durable materials through which wastewater
flows.

(D) Service connection means a supply
line from the well for the purpose of convey-
ing water to a point of use that is connected
to one (1) single family dwelling and includes
additional water hookups for any outbuild-
ings. If the outbuildings are dwellings for per-
sons or additional businesses then they are
considered additional service connections.

(E) Service vehicle means any rig, pump
truck, or dedicated vehicle used to perform
work that is regulated by 10 CSR 23.

(F) Sewer line means a pipe or conduit car-
Tying wastewateT to an ultimate point for
treatment or discharge.

(G) Shallow monitoring means obtaining
groundwater samples from a monitoring well
within five feet (5") of ground surface.

(H) Site means a designated area on which
a well or wells are drilled or are going to be
drilled.

(I) Soil boring means a monitoring well
used to sample or test the soil strata to deter-
mine soil properties such as type, chemical
composition, compressibility, strength, struc-
ture, or concentration of contaminants.

(J) Solid waste disposal area has the same
meaning as defined in section 260.200,
RSMo.

(K) Special waste landfill has the same
meaning as defined in Solid Waste Manage-
ment Regulations 10 CSR 80-2.010.

(L) State of disrepair means a well that is
unable to produce water to the ground surface
oT transport water to a point of use or poses
a contamination risk to the groundwater. It
does not mean a well that is waiting for pump
installation or a well that has been approved
by the department for temporary dormancy.
See Inactive Well 10 CSR 23-1.010(9)(A).

(M) Static water level means the level of
water measured from ground surface in a well
that is not being affected by withdrawal of
Water.

(N) Subsurface disposal field, drainfield,
percolation system, or tile absorption field
means a system composed of open jointed
tile, plastic lines, or lines composed of other
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10 CSR 23-1—DEPARTMENT OF NATURAL RESOURCES

Division 23—Well Installation

material buried in shallow trenches or beds
through which sewage or wastewater is dis-
posed.

(O) Suction line means a pipe or line con-
nected to the inlet side of a pump or pumping
equipment.

(P) Surface water means water that rests or
flows on the surface of the ground.

(20) Terms beginning with the letter T.

(A) Temporary monitoring well means a
monitoring well used for field screening pur-
poses that is plugged within thirty (30) days
of being installed.

(B) Test hole means a hole drilled for the
exploration of minerals or for geologic data
that is not associated with the remediation or
associated environmental characterization of
a site. This includes stratigraphic holes
drilled to obtain geologic information for
structural studies or seismic shot holes.

(C) Transient noncommunity water system
means a public water system as defined in
10 CSR 60-2.

(D) Tremie pipe means a conductor pipe,
hose, or tubing used in the down hole place-
ment of grout.

(E) Tremie grouting method means the pro-
cess in which a small diameter pipe is inserted
in the annular space or borehole to the depth
of the zone to be sealed and grout is emplaced
through the tremie pipe by gravity.

(F) Tremie pressure grouting method
means the process in which a small diameter
pipe is inserted in the annular space or bore-
hole to the depth of the zone to be sealed and
grout is emplaced by pumping with a grout
pump from the bottom to the top of the zone
to be sealed.

(21) Terms beginning with the letter U.

(A) Unconsolidated material means sedi-
ment that is loosely arranged or unstratified,
or whose particles are not cemented together,
occurting either at the surface or at depth,
and does not include residuum.

(B) Utility waste landfill has the same
meaning as defined in section 260.200,
RSMo.

(22) Terms beginning with the letter V.

(A) Variance means a modification to any
provision of 10 CSR 23 pursuant to 10 CSR
23-1.040.

(B) Vertical closed-loop heat pump well
means the borehole perpendicular to the hori-
zon deeper than ten feet (10°) into which a
closed-loop pipe is placed for the purpose of
heat transfer.

(23) Terms beginning with the letter W.
(A) Wastewater means water or other lig-

uids that carry or contain pollutants or water
contaminants from any source including
sewage and gray water.

(B) Water Well Drillers Fund means
Groundwater Protection Fund.

(C) Well certification means the assign-
ment by the department of a certification
number to the well after fulfillment of the
requirements set forth in 10 CSR 23-2.020.

(D) Well drilling machine means any
machine or device used for the construction
or modification of a well and includes, but is
not limited to, drill rigs and direct push
machines. This excludes trenching machines
in heat pump applications.

(E) Well registration means the assignment
by the department of a registration number to
the well after fulfillment of the requirements
set forth in 10 CSR 23-2.020.

(F) Well seal means a device or method
used to protect a well casing or water system
from the entrance of any external pollutant at
the point of entrance into the casing.

(G) Well vent means an outlet at the upper
terminal of a well casing to allow equalization
of air pressure in the well and escape of toxic
or flammable gasses when present.

(24) Terms beginning with the letter X.
(Reserved)

(25) Terms beginning with the letter Y.

(A) Yield or production means the quantity
of water per unit of time which may flow or
be pumped from a well under specified con-
ditions.

(26) Terms beginning with the letter Z.
(Reserved)

AUTHORITY: sections 256.603 and 256.626,
RSMo 2016.* Original rule filed April 2,
1987, effective July 27, 1987. Emergency
amendment filed Nov. 16, 1993, effective
Dec. 11, 1993, expired April 9, 1994.
Amended: Filed Aug. 17, 1993, effective
March 10, 1994. Amended: Filed July 13,
1994, effective Jan. 29, 1995. Amended:
Filed Nov. 1, 1995, effective June 30, 1996.
Amended: Filed June 27, 2018, effective Feb.
28, 2019.

*Original authority: 256.603, RSMo 1985, amended 1991
and 256.626, RSMo 1985, amended 1991,

10 CSR 23-1.020 Application to All Wells
(Rescinded August 30, 2018)

AUTHORITY: sections 256.615, 256.620 and
256.626, RSMo Cwm. Supp. 1991. Original
rule filed April 2, 1987, effective July 27,
1987. Emergency amendment filed Nov. 16,

1993, effective Dec. 11, 1993, expired April
9, 1994. Amended: Filed Aug. 17, 1993,
effective March 10, 1994. Rescinded: Filed
Dec. 29, 2017, effective Aug. 30, 2018.

10 CSR 23-1.030 Types of Wells
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606 and 256.626,
RSMo 1994. Original rule filed April 2,
1987, effective July 27, 1987. Emergency
amendment filed Nov. 16, 1993, effective
Dec. 11, 1993, expired April 9, 1994.
Amended: Filed Aug. 17, 1993, effective
March 10, 1994. Amended: Filed July 13,
1994, effective Jan. 29, 1995. Amended:
Filed Nov. 1, 1995, effective June 30, 1996.
Rescinded: Filed June 27, 2018, effective
Feb. 28, 2019.

10 CSR 23-1.040 Variances

PURPOSE: This rule gives the fimeframe and
procedure for submitting a request for a vari-
ance to the deparfment.

(1) When strict applicability of any provision
of these Tules presents practical difficulties or
unusual hardships, the department, in a spe-
cific instance, may modify the application of
those provisions consistent with the general
purpose of these rules and the law. The
department may then impose certain condi-
tions as are necessary to protect the ground-
water of the state and health, safety, and gen-
eral well-being of persons using or potential
users of the groundwater supply.

(2) Requests for variances shall—

(A) Be submitted on a form provided by
the department at least forty-eight (48) hours
prior to any regulated work being performed,
except as provided in 10 CSR 23-1.040(4);

(B) State the nature and reason the vari-
ance is being sought; and

(C) Include at a minimum the proposed
well depth, desired yield, casing type and
depth, method of construction and grouting,
geologic conditions likely to be encountered,
a GPS location of the well, and possible
sources of contamination.

(3) The department will state the reason for
the approval or denial and will notify the
requestor of approval or denial of the vari-
ance. Construction or modification of the
well may not begin without department
approval of the variance.

(4) Verbal approval for a variance may be
granted on a case-by-case basis for which
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advanced notice could not be provided. The
department will notify the requestor of
approval or denial of the variance request.

(5) Approved variance requests will be provid-
ed with a number by the department that shall
be included on the well certification or regis-
tration report form when it is submitted to the
department.

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Original rule filed April 2,
1987, effective July 27, 1987. Amended:
Filed Aug. 17, 1993, effective March 10,
1994. Amended: Filed Nov. 1, 1995, effective
June 30, 1996. Amended: Filed June 27,
2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991 and 256.626,
RSMo 1985, amended 1991,

10 CSR 23-1.050 Permittee Qualifications,
Testing Procedures, and Permit Applica-
tion

PURPOSE: This rule establishes criteria and
application procedures for permitfing water
well, heat pump, monitoring well, and pump
installation permittees.

(1) Restricted Permit.

(A) To apply for a restricted permit as a
water well, heat pump, monitoring well, or
pump installation contractor an applicant
shall—

1. Submit a complete permit testing
application and corresponding fee;

2. Pass the applicable restricted permit
test(s) (open book) with a minimum score of
seventy percent (70%); and

3. Submit a complete permit application
and the corresponding fee.

(B) After approval of the permit applica-
tion, the department will issue the restricted
permit. A permit may be denied if the appli-
cant has unresolved violations.

(2) Non-Restricted Permit. See 10 CSR 23-
1.050(7) for adding a permit type to an exist-
ing permit and 10 CSR 23-1.105 for rein-
statement of an expired permit.
(A) To apply for a non-restricted permit as

a water well, heat pump, monitoring well, or
pump installation contractor an applicant
shall—

1. Complete the apprenticeship program
pursuant to 10 CSR 23-1.050(3);

2. Submit a complete permit testing
application and corresponding fee;

3. Pass the applicable non-restricted
permit test(s) (closed book) with a minimum
score of seventy percent (70 %);

4. Submit a complete permit application
and the corresponding fee; and

5. If applicable pursuant to 10 CSR 23-
1.050(3)(L) or 10 CSR 23-1.050(7) the
apprenticeship program may be waived.

(B) After approval of the permit applica-
tion, the department will issue the non-
restricted permit. A permit application may
be denied if the applicant has unresolved vio-
lations. After resolution of violations, the
department may require prenotification pur-
suant to 10 CSR 23-1.050(6).

(3) Apprenticeship Program.

(A) To apply for a permit as an apprentice
water well, heat pump, monitoring well, or
pump installation contractor an applicant
shall—

1. Submit a complete testing application
and corresponding fee;

2. Pass the applicable apprentice permit
test(s) (open book) with a minimum score of
seventy percent (70 %);

3. Submit a complete apprentice permit
application, signed by a responsible party
who will be responsible for the apprentice-
ship;

4. The responsible party shall be a non-
restricted permit holder holding the same
type of permit for which the apprentice is
applying. A non-Testricted permittee may not
seTve as an apprentice’s responsible party for
a period of one (1) year from the date of res-
olution of any enforcement action taken by
the department (includes, but is not limited
to, settlement agreements, orders, consent
judgments, suspension, or revocation); and

5. After approval of the permit applica-
tion, the department will issue the apprentice
permit.

(B) The apprenticeship period is two (2)
years.

(C) The applicant shall complete work for
the applicable permit type and sign the appro-
priate certification or registration form on a
minimum of—

1. Water Well Permit - Twenty-five (25)
different domestic or multifamily water well
installations or ten (10) different high yield
bedrock or public wells;

2. Pump Installation Permit - Twenty-
five (25) different domestic or multifamily
pump installations or ten (10) different high
yield or public well pump installations;

3. Heat Pump Installation Permit - Ten
(10) different heat pump system installations;

4. Monitoring Well Permit - Twenty (20)
different monitoring wells or twenty (20) dif-
ferent temporary monitoring well sites.

A. Test Hole Only Endorsement -
Twenty (20) different test holes; and

5. Plugging abandoned wells for the
applicable type of permit may count for up to
ten percent (10%) of the required installa-
tions.

(D) The responsible party for the appren-
tice or another non-restricted permit holder
for the applicable permit type shall oversee
the apprentice’s work on site, sign the certifi-
cation or registration form as the installation
contractor, and submit the form and appropri-
ate fee.

(E) Once the number of installations pur-
suant to 10 CSR 23-1.050(3)(C) have been
completed, the apprentice may work indepen-
dently for the remainder of the two (2) year
apprenticeship provided the responsible party
continues to sign certification and registration
forms as installation contractor along with the
apprentice.

(F) The apprenticeship period may be
reduced if the required number of installa-
tions pursuant to 10 CSR 23-1.050(3)(C) are
met and proof of financial responsibility are
provided for the remainder of the apprentice-
ship period pursuant to 10 CSR 23- 1.050(5).

(G) An apprentice may transfer the appren-
ticeship to another company by submitting a
new apprenticeship application to the depart-
ment with a non-restricted permittee signing
as the responsible party.

(H) An apprentice can be permitted under
more than one (1) company if the apprentice
submits the appropriate application and fee
for each permit type and a non-restricted per-
mittee from each company signs as the
responsible party. Apprentices will be issued
separate permit numbers for each permit
type.

(I) At the end of the two (2) year period,
the apprentice may apply to extend the
apprenticeship on a year-by-year basis if the
number of installations has not been met. If
an application to extend the apprenticeship is
not received, the apprentice permit will not
be renewed.

(I) If an apprentice cancels the apprentice-
ship, they may reapply within five (5) years.
If the application is approved, the apprentice
will be reinstated at the same status as at the
point of cancellation.

(K) Proof of work performed in other
states by an apprentice will be evaluated on a
case-by-case basis for meeting the require-
ments of 10 CSR 23-1.050(3)(C).

(L) Applicants who are permitted in anoth-
€T state may Tequest an exemption to the
apprenticeship program provided they—

1. Submit proof of a valid permit and
supporting documentation that includes, at a
minimum, a copy of current license or per-
mit, examples of well records, and contact

JOHN R. ASHCROFT
Secretary of State
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information for the regulatory agency that
issued the permit (same type of permit(s)
only); and

2. Submit proof of financial responsibil-
ity pursuant to 10 CSR 23-1.050(5) for a
period of two (2) years; and

3. Complete one (1) year of prenotifica-
tion pursuant to 10 CSR 23-1.050(6).

(4) Testing.

(A) Applicants may retake the test one (1)
time on the last test date. All subsequent test
attempts shall be a minimum of thirty (30)
days from the initial test date.

(B) An applicant may withdraw a testing
application by notifying the department a
minimum of ten (10) days in advance. Testing
application fees are non-refundable; however,
tests may be rescheduled up to two (2) times
without cancellation of the application and
forfeiture the corresponding fee.

(5) Financial Responsibility.

(A) Proof of financial responsibility pur-
suant to section 256.616, RSMo, when appli-
cable, may be in the form of a surety bond,
certificate of deposit (CD), or irrevocable let-
ter of credit. The bond, CD, or letter of cred-
it shall—

1. Be submitted to the department in the
amount of twenty-five thousand dollars
($25,000);

2. Be made payable to Missouri Depart-
ment of Natural Resources;

3. Be issued by an institution authorized
to issue such bonds in this state;

4. Be irrevocable letter of credit or auto-
matically renewable (CD) for time frame cov-
ering the apprenticeship;

5. Have any interest on CDs made
payable to the permittee; and

6. Be held for a period of two (2) years
from the permit issue date.

(B) If the bond, CD, or letter of credit is
cancelled by the issuing agent, the permittee
shall submit new proof of financial responsi-
bility within thirty (30) days of cancellation,
or the permit will be suspended until proof of
financial responsibility is restored.

(C) If the department finds that the con-
tractor has outstanding administrative viola-
tions set forth in the Missouri Well Construc-
tion Rules, the department will notify the
permittee that the bond, CD, or letter of
credit will continue to be held as a condition
of permit renewal for an additional two (2)
years if the permittee does not resolve out-
standing violations. Within thirty (30) days of
notification of an outstanding administrative
violation by the department the permittee is
responsible for ensuring that the bond, CD,
or letter of credit is valid for another two (2)

years or the permit will be subject to enforce-
ment action, which may include suspension
oT Tevocation.

(6) Prenotification. Notice shall be given
twenty four (24) hours in advance for any
regulated work requiring prenotification.
Prenotification shall include work to be per-
formed, owner name, address, GPS location,
and date work will begin. The prenotification
requirement will be effective for one (1) year
from the permit issue date unless otherwise
directed by the department.

(7) Adding permit types.

(A) Current Missouri permit holders, with
the exception of pump installation permit
holders, may apply to add additional permit
types by doing the following:

1. Complete apprenticeship program
pursuant to 10 CSR 23-1.050(3) or submit
proof of financial responsibility pursuant to
10 CSR 23-1.050(5) and complete one (1)
year of prenotification pursuant to 10 CSR
23-1.050(6);

2. Submit a complete permit testing
application and corresponding fee;

3. Pass the applicable restricted (open
book) and nonrestricted (closed book) permit
test(s) with minimum scores of seventy per-
cent (70%); and

4. Submit a complete permit application
and the corresponding fee.

(B) Any well installation permit holder
may add a pump installation permit without
completion of 10 CSR 23-1.050(5)(A).

(C) Pump installation permit holders shall
complete the apprentice program to add addi-
tional permit types.

AUTHORITY: sections 256.606, 256.607,
256.611, 256.613, and 256.626, RSMo
2016.* Original rule filed April 2, 1987,
effective July 27, 1987. Emergency amend-
ment filed Nov. 16, 1993, effective Dec. 11,
1993, expired April 9, 1994. Amended: Filed
Aug. 17, 1993, effective March 10, 1994.
Amended: Filed July 13, 1994, effective Jan.
29, 1995. Amended: Filed Nov. 1, 1995,
effective June 30, 1996. Amended: Filed July
30, 2008, effective Feb. 28, 2009. Amended:
Filed Sepr. 15, 2011, effective April 30,
2012. Amended: Filed June 27, 2018, effec-
tive Feb. 28, 2019. **

*Original authority: 256.606, RSMo 1991; 256.607,
RSMo 1985, amended 1991; 256.611, RSMo 1985,
amended 1991; 256.613, RSMo 1991; and 256.626, RSMo
1985, amended 1991

**Pursuans to Execusive Orders 20 04 and 20 10, 20 CSR 23 1.050,
paragraph (2)(4)3. was suspended from April 8, 2020 shrough June
15, 2020.

10 CSR 23-1.060 Application for a Permit
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606, 256.607,
256.611, 256.613, and 256.626, RSMo
2000. Original rule filed April 2, 1987, effec-
five July 27, 1987. Emergency amendment
filed Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Amended: Filed Aug.
17, 1993, effective March 10, 1994. Amend-
ed: Filed Nov. 1, 1995, effective June 30,
1996. Amended: Filed July 30, 2008, effec-
five Feb. 28, 2009. Rescinded: Filed June 27,
2018, effective Feb. 28, 2019.

10 CSR 23-1.070 Permit Review Proce-
dures
(Rescinded March 10, 1994)

10 CSR 23-1.075 Disciplinary Action

PURPOSE: This rule outlines the disciplinary
action process.

(1) The department may cause an investiga-
tion to be made upon receipt of information
concerning alleged violations of sections
256.600 to 256.640, RSMo, and implement-
ing regulations or any standard, limitation, or
order pursuant thereto and may cause to be
made any other investigations consistent with
the purposes of sections 256.600 to 256.640,
RSMo.

(2) If an investigation discloses that a viola-
tion of sections 256.600 to 256.640, RSMo,
or implementing regulations exists, the
department may issue an order requiring the
remediation or abatement of the specified
condition(s). The order will specify the vio-
lations of sections 256.600 to 256.640,
RSMo, or implementing regulations or any
standard, limitation, or order pursuant there-
to or any tetm or condition violated.

(3) As a condition of any disciplinary action
or order, the department will specify correc-
tive actions and require that those actions be
scheduled so that department staff can be pre-
sent while the specified corrections are per-
formed.

(4) A suspended permittee may be reinstated
after the department approves that the tetms
and conditions, upon which the suspension
order was based, have been corrected. The
Teinstated permittee may be placed on a peri-
od of probation as determined by the depart-
ment.
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(5) A permittee who has had a permit revoked
may reapply for a permit pursuant to
10 CSR 23-1.050 as a new applicant and pro-
vide performance bond or irrevocable letter
of credit pursuant to section 256.616, RSMo.
The department will determine whether the
person should be issued a new permit. In no
case will a new permit be issued sooner than
one (1) year after the revocation has taken
effect.

AUTHORITY: sections 256.606, 256.623,
256.626, 256.630, and 621.250, RSMo
2016.* Emergency rule filed Nov. 16, 1993,
effective Dec. 11, 1993, expired April 9,
1994. Original rule filed Aug. 17, 1993,
effective March 10, 1994. Amended: Filed
Nov. 1, 1995, effective June 30, 1996.
Amended: Filed Sept. 14, 2006, effective
March 30, 2007. Amended: Filed Jan. 11,
2013, effective Aug. 30, 2013. Amended:
Filed June 27, 2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991; 256.623, RSMo
1985, amended 1991; 256.626, RSMo 1985, amended
1991; 256.630, RSMo 1985, amended 1991; and 621.250,
RSMo 2005, amended 2008, 2011, 2012, 2013, 2015.

10 CSR 23-1.080 Denial of Application
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606, 256.611 and
256.626, RSMo Cum. Supp. 1991. Original
rule filed April 2, 1987, effective July 27,
1987. Amended: Filed Aug. 17, 1993, effec-
five March 10, 1994. Rescinded: Filed June
27, 2018, effective Feb. 28, 2019.

10 CSR 23-1.090 Permits

PURPOSE: This rule explains permit expec-
fations fo construct, repair, or plug a well.

(1) General Permit Requirements.

(A) A non-restricted permit is required to
drill, construct, repair, reconstruct, plug, or
install pumps or pumping equipment in a
well.

(B) All non-restricted permits are valid for
plugging wells, except monitoring wells.
Monitoring wells shall be plugged by a mon-
itoring well installation permittee.

(C) Restricted permits are required for per-
sons who contract or sub-contract work regu-
lated by Missouri Well Construction Rules.

(D) Restricted permits are required for per-
sons to be a primary contractor and/or on-site
drilling supervisor.

(E) All permits issued pursuant to these
Tules will expire one (1) year after issuance.

(F) Permit card(s) shall be carried by the

permittee and machine and vehicle cards
shall be placed in each registered vehicle.

(2) Permit Types.

(A) A water well permit is valid for
drilling, repairing, reconstructing, and plug-
ging wells that produce water for human con-
sumption, animal, industrial or irrigation
purposes, and open-loop supply and return
heat pump wells.

(B) A monitoring well permit is valid for
drilling, coring, reconstructing, and plugging
monitoring wells.

(C) A test hole endorsement is valid for
drilling, coring, or plugging of wells in the
explorations for minerals or for geologic
data.

(D) A heat pump permit is valid for
drilling, plugging, and repairing of heat
pump wells (excluding open-loop heat pump
and water return wells) and construction of
trenched systems and installation of loops
used in heat pump systems.

(E) A pump permit is valid for installation
and removal of pumps, liner installation, and
for installation of pumps in extraction moni-
toring wells.

(3) Landownets may construct or plug a well
on their own property pursuant to section
256.607(2), RSMo.

AUTHORITY: sections 256.606, 256.607,
256.613, 256.615, and 256.626, RSMo
2016.* Original rule filed April 2, 1987,
effective July 27, 1987. Emergency rescission
and emergency rule filed Nov. 16, 1993,
effective Dec. 11, 1993, expired April 9,
1994. Rescinded and readopted: Filed Aug.
17, 1993, effective March 10, 1994. Amend-
ed filed July 13, 1994, effective Jan. 29,
1995. Amended: Filed Nov. 1, 1995, effective
June 30, 1996. Amended: Filed June 27,
2018, effective Feb. 28, 2019.

*Original authorify: 256.606, RSMo 1991; 256.607,
RSMo 1985, amended 1991; 256.613, RSMo 1881;
256.615, RSMo 1991; and 256.626, RSMo 1985, amended
1991,

10 CSR 23-1.100 Permit Renewal
(Rescinded March 10, 1994)

10 CSR 23-1.105 Permit Renewal

PURPOSE: This rule outlines the procedure
for renewing a permit.

(1) The permittee shall submit the appropri-
ate Tenewal fee prior to the expiration date of
the permit.

(2) Any permit renewal submitted after the
expiration date will be assessed a late fee pur-
suant to 10 CSR 23-2.010(F).

(3) Reinstatement of an expired permit. An
expired permit may be reinstated only for the
permit type previously held.

(A) For reinstatement less than one (<1)
year from expiration date.

1. Submit applicable permit application
and fee.

(B) For reinstatement one or more (=1)
year from expiration date.

1. Submit a complete testing application
and corresponding fee.

2. Pass the applicable restricted permit
test(s) (open book) and/or non-restricted per-
mit test(s) (closed book) with a minimum
score of seventy percent (70%).

3. Submit a complete permit application
and corresponding fee.

4. Provide proof of completion of the
required installations for the applicable per-
mit type pursuant to 10 CSR 23-1.050(3)(C);
or submit proof of financial responsibility
pursuant to 10 CSR 23-1.050(5) and com-
plete one (1) year of prenotification pursuant
to 10 CSR 23-1.050(6).

(4) The permittee shall resolve any outstand-
ing violations prior to permit reinstatement or
renewal unless a schedule to remedy the vio-
lations has been approved in advance by the
department.

(5) Any permittee who changes companies or
wishes to cancel a permit shall notify the
department.

AUTHORITY: sections 256.606, 256.607,
256.611, and 256.626, RSMo 2016.* Origi-
nal rule filed Aug. 17, 1993, effective March
10, 1994. Amended: Filed Nov. 1, 1995,
effective June 30, 1996. Amended: Filed June
27, 2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991; 256.607,
RSMo 1985, amended 1991; 256.611, RSMo 1985,
amended 1991; and 256.626, RSMo 1985, amended 1991,

10 CSR 23-1.110 Permitting of Partner-
ships, Corporations and Business Associa-
tions

(Rescinded March 10, 1994)

10 CSR 23-1.120 Suspension or Revocation
of Permit
(Rescinded March 10, 1954)

JOHN R. ASHCROFT
Secretary of State

(1/29119)
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10 CSR 23-1.130 Reinstatement
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606, 256.616,
256.626 and 256.630, RSMo Cum. Supp.
1991. Original rule filed April 2, 1987, effec-
five July 27, 1987. Emergency amendment
filed Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Amended: Filed Aug.
17, 1993, effective March 10, 1994. Rescind-
ed: Filed June 27, 2018, effective Feb. 28,
2019.

10 CSR 23-1.140 Vehicle and Machine
Registration

PURPOSE: This rule describes the registra-
tion process for drill rigs, direct push
machine, pump installation trucks, and ser-
vice vehicles.

(1) All well drilling and pump installation
machines and service vehicles shall be regis-
tered with the department.

(2) To register vehicles and machines, a com-
plete vehicle registration shall be submitted
along with the appropriate fee pursuant to 10
CSR 23-2.010. A registration card will be
issued for each vehicle and machine and shall
be carried in each vehicle and machine at all
times and be subject to inspection by the
department. The card expires one (1) year
from the date of issue.

(3) Notice of a change in ownership or the
purchase of a vehicle and/or machine shall be
provided to the department within thirty (30)
days and submit a new application form and
the appropriate fee. A new vehicle or
machine card will be issued.

(4) A permittee shall place in a conspicuous
location on both sides of each vehicle or
machine the words MO PERMIT and the
permit numbers not less than three inches
(3") high and one and one-half inches (1
1/2") wide in a contrasting color to the back-
ground of the vehicle or machine. Permit
number shall be placed on the vehicle or
machine within sixty (60) days of receiving
the vehicle or machine registration card.

AUTHORITY: sections 256.606, 256.617,
and 256.626, RSMo 2016.* Original rule
filed April 2, 1987, effective July 27, 1987.
Amended: Filed Aug. 17, 1993, effective
March 10, 1994. Amended: Filed June 27,
2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991; 256.617,
RSMo 1985; and 256.626, RSMo 1985, amended 1991,

10 CSR 23-1.150 Well Drilling and Pump
Installation Machine Registration
(Rescinded March 10, 1994)

10 CSR 23-1.155 Well Drilling and Pump
Installation Machine Registration
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606 and 256.626,
RSMo Cum. Supp. 1991. Emergency rule
filed Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Original rule filed
Aug. 17, 1993, effective March 10, 1994.
Rescinded: Filed June 27, 2018, effective
Feb. 28, 2019.

10 CSR 23-1.160 Mail and Notification
Procedures

PURPOSE: This rule informs permittees of
nofification procedures.

(1) Permittees shall notify the department of
any change of business, residential, mailing,
and electronic mailing addresses within thirty
(30) days of change and accept all mail sent
by the department.

(2) Regular and certified mail sent with prop-
€T postage to the last known address will be
considered adequate notification of notice
served.

(3) Refusal to accept mail is a violation of
these Tules and may result in disciplinary
action.

AUTHORITY: section 256.600, RSMo 2016.*
Original rule filed April 18, 1990, effective
June 28, 1990. Amended: Filed Nov. 1, 1995,
effective June 30, 1996. Amended: Filed June
27, 2018, effective Feb. 28, 2019.

*Original authorify: 256.600, RSMo 1985,
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Title 10—DEPARTMENT OF
NATURAL RESOURCES
Division 23—Well Installation

Chapter 2—Fee Structure, Certification,
and Registration

10 CSR 23-2.010 Fee Structure

PURPOSE: This rule establishes a fee struc-
fure for activifies conducted vunder 10 CSR 23
pursuant to section 256.623, RSMo.

(1) The following fees shall be assessed:

(A) Permits. A fee of no more than one
hundred fifty dollars ($150) for each type of
contractor permit issued or renewed;

(B) Machine and Service Vehicle Permits.
An annual fee of no more than fifty dollars
($50) for each well drilling and pump instal-
lation machine and service vehicle;

(C) Certification Reports. A fee of no
more than one hundred twenty-five dollars
($125) per well paid by the well owner and
collected and submitted by the well or pump
installation contractor;

(D) Registration Reports. A fee of no more
than one hundred dollars ($100) per well paid
by the well owner and collected and submit-
ted by the well or pump installation contrac-
tor;

(E) Heat Pump Certification Reports. Fees
will be paid by the owner and collected and
submitted by the heat pump installation con-
tractor. This fee will be determined by the ton
Tating of the heat pump unit. When more than
one (1) heat pump unit is hooked together,
the cumulative total of the ton rating will be
used to determine the fee. The fee will be no
more than—

1. One hundred fifty dollars ($150) for a
heat pump unit less than or equal to fifty
(<£50) tons; or

2. Two hundred fifty dollars ($250) for
a heat pump unit greater than fifty (> 50)
tons;

(F) Late fees.

1. A late fee of no more than ten dollars
($10) each month charged to the contractor
until a complete certification or registration
Teport has been submitted, not to exceed two
hundred and forty dollars ($240) per certifi-
cation or registration report.

2. A late fee of no more than forty per-
cent (40 %) of the permit fee per year will be
assessed when a well installation or pump
installation contractor fails to renew a permit
after the expiration date on the contractor’s
permit card;

(G) Well logging. Logging of well core or
cuttings may be completed for a fee of no
more than the actual costs involved in pro-
duction of the log; and

(H) Test fees will be no more than the fol-
lowing:

1. General Test $50
2. Water Well Contractor Test $50
3. Pump Contractor Test $50
4. Heat Pump Contractor Test $50
5. Monitoring Well Contractor

Test $50
6. Test Hole Contractor Test $50
7. Retakes (for each test) $50

AUTHORITY: sections 256.606, 256.614,
256.623, and 256.626, RSMo 2016.* Emer-
gency rule filed July 2, 1986, effective July
12, 1986, expired Nov. 2, 1986. Original rule
filed July 2, 1986, effective Oct. 27, 1986.
Emergency amendment filed May 16, 1988,
effective May 26, 1988, expired Sept. 22,
1988. Amended: Filed May 16, 1988, effec-
five Aug. 26, 1988. Amended: Filed April 18,
1990, effective June 28, 1990. Emergency
amendment filed Nov. 16, 1993, effective
Dec. 11, 1993, expired April 9, 1994.
Amended: Filed Aug. 17, 1993, effective
March 10, 1994. Amended: Filed July I3,
1994, effective Jan. 29, 1995. Amended:
Filed Nov. 1, 1995, effective June 30, 1996.
Amended: Filed Feb. 4, 1998, effective Aug.
30, 1998. Amended: Filed June 24, 2008,
effective Jan. 30, 2009. Amended: Filed June
27, 2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1981; 256.614,
RSMo 1985, amended 1991; 256.623, RSMo 1985,
amended 1991; and 256.626, RSMo 1985, amended 1991,

10 CSR 23-2.020 Certification and Regis-
tration

PURPOSE: This rule sets standards for cer-
fification and registration report submittal for
water wells, monitoring wells, heat pump
wells, test holes, and pump installations.

(1) For certification and registration report
Tequirements see section 256.614.1, RSMo.

(2) Certification of a well does not guarantee
or imply that the well will produce potable or
usable quantities of water.

(3) Certification reports.

(A) If the pump is installed within sixty
(60) days of the well completion date, the
pump information may be included on the
well certification report.

(B) If the pump is installed more than sixty
(60) days after the well completion date or if
a different permitted contractor installs the
pump, then the pump installation contractor
is responsible for submitting a separate pump
Teport.

(C) A certification report for a replacement
pump installation is not required. However,
Teports may be submitted for replacement
pump installations to meet pump installation
contractor apprenticeship requirements.

(D) Pump replacement does not change the
type or use of the well (i.e., from domestic to
multifamily or from domestic to high yield).

(E) A certification report is not needed for
temporary monitoring wells, dry holes, or
test holes.

(4) Registration reports.

(A) Temporary monitoring wells located
on the same monitoring site all may be
Teported on one (1) registration report with
the associated fee, provided the wells are
plugged in the same mamner. The report shall
be submitted within one hundred and eighty
(180) days of the date of plugging the first
temporary monitoring well.

(B) Test holes shall have registration
Teports submitted within one hundred and
eighty (180) days of the date of completion of
plugging and will be held confidentially for a
minimum of ten (10) years pursuant to sec-
tion 256.615.3, RSMo.

AUTHORITY: sections 256.606, 256.614,
256.623, and 256.626, RSMo 2016.* Origi-
nal rule filed June 27, 2018, effective Feb.
28, 2019.

*Original authority: 256.605, RSMo 1991; 256.614,
RSMo 1985, amended 1991; 256.623, RSMo 1985,
amended 1991; and 256.626, RSMo 1985, amended 1991,

JOHN R. ASHCROFT
Secretary of State

(1/29119)
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Chapter 3—Water Well Construction Code

10 CSR 23-3 csn

Title 10—DEPARTMENT OF
NATURAL RESOURCES
Division 23—Well Installation

Chapter 3—Water Well Construction
Code

10 CSR 23-3.010 Location of Wells

PURPOSE: This rule sets criteria for water
well placement.

(1) High yield unconsolidated well location
requirements are found in 10 CSR 23-
3.010(F). All other well types shall be—

(A) Located on a site that has sufficient sur-
face drainage to prevent the accumulation or
ponding of surface water within ten feet (10")
of the well and, if possible, at a higher eleva-
tion than possible sources of contamination. The
top of the casing shall extend a minimum of
twelve inches (12™) above ground surface;

(B) Located a minimum setback distance
from potential Pollution or Contamination
Sources. See 10 CSR 23-3.010 Table 3.1 for
specific distances to be followed; and

(C) High yield unconsolidated wells shall
be a minimum of two hundred feet (200") from
contaminationsources unless greater distances
are specified in 10 CSR 23-3.010(1) Table
3.1.

JoHN R. ASHCROFT (1/29/19}
Secretary of State

CODE OF STATE REGULATIONS
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usn 10 CSR 23-3—DEPARTMENT OF NATURAL RESOURCES Division 23—Well Installation

Table 3.1 Specific setback distances for wells from pollution or contamination sources,

Fcature requiring setback Minimum horizontal distance
Storage area for commercial fertilizers er chemicals 300
Demolition landfill 300
Wastewater treatment plant or lagoon that serves commercial facilities, subdivisions, or 300'

mobile home parks.

Above ground or undergrounﬁ storage tank 3000

Tank distribution lines for liquid pefr&i‘éimﬁ. pelvrolé'ul'ﬁ prodﬁ.é.tg.;.:)r chemicals? 300"

Earthen. concrete, or other manurc storage structures or lagoons ' o 3000

Land application areas for domestic or animal waste 300

Animal composting facilitics ' o . N ‘
acii il i ot o tm e my e RS 5 e

Subsurface wastewater disposal field, gl‘avé:;gsidtmiavlmlaéoun.'Hpr'i;;,"iiﬁ station, or 00

pressurized sewer line L L : s

Animal Feeding Operation {AFO) 100°

An animal composting facility constructed with a concrete floor cell design covered witha 100

Dry litter storage within a building 100

“Other arcas with contaminants that‘n'\aif Jeach into the grbund{\-'atcr - o 100" )

Septic tank or wastewater holding tank » ) S0 )
e %S S — e o o e 6 pemen | R —

ol iy e ey i : -
”f\i'(;h—brcs:su"rize‘d buried sewer line o ‘ o - 25
" Solid waste disposal area, sanitary landfill, special waste landfill, utility waste landfifl, 1000

waste stabilization pond (lagoon). or hazardous waste treatment. storage, ot disposal

facility?

1. Any well that cannot meel seiback distances for petroleum distribution sitc shall mect the well construction
requirements for a High Yield Bedrock well pursuant to 10 CSR 23-3.030(3).

2. Petroleum or petroleum products that are not liquid at standard temperatures and pressurcs are exempt from
thesc sctback requirements.

3. A safe distance cannot be determined. Any well that intercepts leachates from a waste landfill or waste
stabilization pond {lagoon) shall be plugged unless it is approved by the department for use as a monitoring
well.

4. Yias the same meaning as defined in 10 CSR 20-6.300.

CODE OF STATE REGULATIONS (1/29/19} JOHN R. ASHCROFT
Secretary of State
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Chapter 3—Water Well Construction Code

10 CSR 23-3 csn

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Original rule filed April 2,
1987, effective July 27, 1987. Emergency
amendment filed Nov. 16, 1993, effective
Dec. 11, 1993, expired April 9, 1994.
Amended: Filed Aug. 17, 1993, effective
March 10, 1994. Amended: Filed Nov. 1,
1995, effective June 30, 1996. Amended:
Filed June 27, 2018, effective Feb. 28, 2019.

*Original authorify: 256.606, RSMo 1991 and 256.626,
RSMc 1985, amended 1991,

10 CSR 23-3.020 General Protection of
Groundwater Quality and Resources

PURPOSE: This rule is for the overall pro-
fection of groundwater resources in Missouri.

(1) Wells shall be constructed for their intend-
ed use in a manner that will protect ground-
water resources and prevent contamination by
surface and groundwater by ensuring the cas-
ing and wellhead completion are watertight
and sealing off formations that are likely to
pose a threat to groundwateT.

(2) A person may not leave a well incomplete
or a borehole open and shall plug or complete
the well as directed by the department.

(3) A well previously used for storage or
injection of gas, chemical, or any liquid shall
not be converted to a well used for water sup-
ply.

(4) A person who converts a water well to an
oil or gas well shall notify the department
pursuant to section 256.614.2, RSMo.

(5) Maintenance and Repair of Wells.

(A) Wells shall be maintained by the owner
in a condition where it will protect ground-
water and not be a source of, or channel for,
contamination or pollution to groundwater.

(B) All materials used in the construction,
maintenance, or repair of any well shall meet
the requirements in these rules.

(C) Broken, punctured, or damaged cas-
ing, or any part of the wellhead that is dam-
aged or missing shall be repaired, replaced,
or plugged pursuant to 10 CSR 23-3.110.

(D) Casing and/or drop pipe when being
installed or replaced shall not come in direct
contact with the ground surface.

(E) Major reconstruction of operational
wells in existence on September 28, 1985
(pre-law wells) shall conform to minimum
standards pursuant to 10 CSR 23-3. Major
reconstruction of wells does not include
pulling or setting a pump or plumbing alter-
ations.

(6) Lubricants used during the drilling pro-
cess shall not adversely affect the groundwa-
ter quality by entering the borehole.

(7) Water used in the drilling process or well
development shall be of potable quality.

(8) Best management practices such as silt
fences, straw bales, containment pits, or
basins shall be used to contain drill cuttings,
fluid, and foam resulting from drilling opera-
tions to minimize impact to land and prevent
a discharge to waters of the state. If a dis-
charge to a water of the state occurs, notify
the department.

(9) Cross comnections between wells and
other systems or equipment containing water,
chemicals, or substances of unknown risk to
groundwater are prohibited, except when
equipped with a suitable protective device
such as a break tank or backflow prevention
device. The owner shall test, retain all
records of such tests, and maintain the back-
flow prevention device to ensure proper oper-
ation and protection of groundwater pursuant
to 10 CSR 23-3.050(1)(C). Petroleum, fertil-
izer, and pesticide tanks will be allowed at the
well site while irrigating and chemigating and
be removed from the well site or emptied
when not in use.

AUTHORITY: sections 256.606, 256.614,
256.615, and 256.626, RSMo 2016.*
Original rule filed April 2, 1987, effective
July 27, 1987. Emergency amendment filed
Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Amended: Filed Aug.
17, 1993, effecive March 10, I1994.
Amended: Filed June 27, 2018, effective Feb.
28, 2019.

*Original authorify: 256.606, RSMo 18991; 256.614,
RSMo 1985, amended 1991; 256.615, RSMo 1991; and
256.626, RSMo 1985, amended 1991,

10 CSR 23-3.025 Public Water Supply—
Notification to Division
(Rescinded August 30, 2018)

AUTHORITY: sections 256.606 and 256.628,
RSMo Supp. 1991. Original rule filed Aug.
17, 1993, effecive March 10, 1994.
Amended: Filed July 13, 1994, effective Jan.
29, 1995. Rescinded: Filed Dec. 29, 2017,
effective Aug. 30, 2018.

10 CSR 23-3.030 Standards for Construc-
tion of Water Wells

PURPOSE: This rule describes the minimum

construction standards for water wells.

(1) Domestic Water Wells and Pilot Holes.
(A) Casing.
1. Steel well casing. The minimum stan-
dards for steel casing are found in Table 3.2.

JOHN R. ASHCROFT
Secretary of State

(1/29119)

CODE OF STATE REGULATIONS
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10 CSR 23-3—DEPARTMENT OF NATURAL RESOURCES

Division 23—Well Installation

Table 3.2 Minimum standards for steel casing,

Nominal Pipe

(Inches) {Inches)

Qutside Diameter

Wall Thickness

(Inches)

{Weilght/Foot)

O [
- g -
e .
12 2%
id 11

0.188
Q.188

0.188
0.188
0188
S

13
17

21

25

28
- 33

A. Joints. Joints shall be welded or
threaded and be watertight. Recessed or
reamed and drifted couplings shall be used on
threaded casing. Other couplings may be
used provided the design, taper, and type of
thread of the coupling matches that of the
pipe. Casing extension material shall be of
similar material to the original casing. Other
types of joints or devices used to join dissim-
ilar casing extension materials may be used
upon Teceiving prior written approval from
the department.

B. Standards. Casing shall be new and
meet American Society for Testing and
Materials (ASTM), A53 grade A or B, A500
grade A or B, or A589 or other grade weld-
able new pipe having a quality equal to or
greater than those specified. Used casing
when salvaged within ninety (90) days of
installation from a water supply well and is
decontaminated is considered new pipe.

C. Drive shoe. In areas where steel
casing is required, equip the well casing with
a drive shoe or similar protective device to
prevent damage to the well casing during con-
struction of the well. If no drive shoe is used,
follow the minimum grout cure times in Table
353

Table 3.3 Minimum Cure Times for Grout

Grout Type

Minimum Cure Time (hours)

Hicariycement
Portland I'ype | ement
Chipped Bentonie

Fiigh Soids Bentonie Shun e e e

12
n
4

¥

*Follow manufacturer's guidelmes. Cure time will vary hased on additives.

2. Plastic well casing. The minimum
standards for plastic well casing are found in
Table 3.4.

[abie 3.4 Minimum standards for plastic casing.

Nominal Pipe Outside Diameter

{Inches) {Inches)

Standard Dimension Ratia
(SDR)

Schedule

(SCIly

6 0%

26

40

A. Joints. Well casing joints shall be
watertight and joined by solvent weld (glued)
or mechanical. Casing extension material
shall be of similar material to the original
casing. Other types of joints or devices used
to join dissimilar casing extension materials
may be used upon receiving prior written
approval from the department.

B. Standards. Casing shall be: new
and meet ASTM standards, composed of
polyvinyl chloride (PVC) or acrylonitrile-
butadiene-styrene (ABS) thermoplastics and
meet ASTM standards, marked “Well
Casing” and have the specification number F-
480 Standard for Plastic Well Casing. Used
casing when salvaged within ninety (90) days
of installation from a water supply well and is
decontaminated is considered new pipe.

C. Packers. A packer, coupling, or
inverted bell shall be secured at the bottom of
the casing and hold the grout in place while
drilling continues. No packer, coupling, or
inverted bell is needed if grout is allowed to
cure following minimum cure times in Table
3:3:

3. Concrete and fiberglass well casing—

A. May be used for unconsolidated
wells greater than eighteen inches (18" in
diameter; and

B. Shall be composed of non-toxic
durable material designed for use in potable
wateT wells.

4. Other materials may be used upon
Teceiving prior written approval from the
department.

(B) Borehole. For borehole size see 10
CSR 23-3.090.

(C) Grouting. It is the responsibility of the
well installation contractor to ensure that the
annular space is sealed and that the casing
does not leak. This responsibility ends three
(3) years after the approval date by the
department unless it can be proven that the
annular seal has been damaged by other per-
soms.
1. Grouting installation methods.

A. Gravity method.

(I) Bentonite granules or bentonite
slurry shall not be poured through standing
water greater than one hundred feet (> 1007).

(II) Table 3.5 states the maximum
depth that grout can be gravity fed into the
well annulus.

(III) Gravity grouting greater than
two hundred feet (200") in a four inch (4")
annulus is not allowed.

CODE OF STATE REGULATIONS

(1/29/19)  JoHN R. ASHCROFT

Secretary of State
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Chapter 3—Water Well Construction Code

10 CSR 23-3 csn

[able 3.5 Maximum Gravity Grouting Depths

Borehole Size

Qutside Diameter of Casing

Annular Space

Gravity Feed Depth

{inches) (inches) (inches) (feel)
8 % 6 % ‘ 100
TS o _ - _ 7 106
i 6 % N2
6% 19
6% i 25
; 6 % 131
9% C6h 137
91 6% 2% 4
o . vaades X R o
9% - 1Y B
o« St soremmarass - ol = 3 i
10 - 6 5," 3 /‘ “’)().
104 6% 3% _
10% 6 % v 187 i
10 6 % 3% 93
i’ o e St
B. Tremie method. Tremie pipes shall the department. Recessed or reamed and drifted couplings

be—

() Placed into the annulus and
extend to no less than five feet (5") from the
bottom of the interval to be grouted;

(I) Gradually withdrawn as the
grouting material is emplaced; and

(IIT) No greater than ten feet (10")
above the emplaced grouting material during
the entire grouting process.

C. Tremie pressure method. The
tremie pipe shall remain submerged in the
grouting material during the entire grout
pumping process.

D. Pressure method.

E. Open-hole method.

() Non-slurry bentonite may be
poured from the surface and allowed to com-
pletely hydrate before the casing is installed.

(II) Bentonite slurry may be used in
wells with more than one hundred feet
(> 100" of standing water only if the grout is
emplaced by one (1) of the tremie grouting
methods.

E Positive displacement method.

(I) Bentonite slurry or cement slur-
Ty may be used in wells with more than one
hundred feet (> 100") of standing water only
if the grout is emplaced by one (1) of the
tremie grouting methods.

G. Other grouting methods may be
used upon receiving prior written approval
from the department.

2. Grout materials.

A. Cement slurry.

B. Bentonite slurry.

C. Bentonite non-slurry. If there is no
water in the annular space, the bentonite shall
be hydrated.

D. Other grout types may be used
upon receiving prior written approval from

(D) Driving Casing.

1. When geologic conditions require the
casing to be driven, the casing may be driven
to the casing depth without adding grout.

2. Once the casing is set, install liner
pursuant to 10 CSR 23-3.080.

3. In addition to the linet, a top annular
casing seal, at least ten feet (10') deep is
required below the pitless connection.

4. A liner and top annular seal are not
required when the open hole method or posi-
tive displacement grouting method is used.

(E) Wellhead Completion. Follow well cas-
ing seal and connection installation pursuant
to 10 CSR 23-3.050(6).

(2) Multifamily Wells.

(A) Multifimily wells shall have no more
than eight (8) connections, fewer than twen-
ty-five (25) individuals, and have a pumping
capacity of less than seventy gallons per
minute ( <70 gpm).

(B) Multifamily wells may be used to serve
a charitable or benevolent organization pur-
suant to section 640.116, RSMo.

(C) Casing.

1. Follow 10 CSR 23-3.090 for mini-
mum casing depths by Drilling Area for
domestic water wells.

2. Install new steel casing that meets the
minimum standards specified in Table 3.2 for
size and weight.

3. Other casing design or materials may
be used upon receiving prior written approval
from the department.

4. Liners are not a substitute for casing.

(D) Joints. Well casing joints shall be weld-
ed or threaded and be watertight. Other types
of joints may be used upon receiving
advanced written approval by the department.

shall be used on threaded casing; other cou-
plings may be used provided the design,
taper, and type of thread matches that of the
pipe.

(E) Standards. Pipe shall be new and meet
the ASTM, A53 grade A or B, A500 grade A
or B, or A589 or other grade weldable new
pipe having a quality equal to or greater than
those specified. Used pipe is considered new
if it is salvaged within ninety (90) days of
installation from a new water well.

(F) Drive shoe. Equip the well casing with
a drive shoe or similar protective device to
prevent damage to the well casing during con-
struction of the well.

(G) Borehole. Construct the borehole a
minimum of ten and five-eighths inches
(10 %") in diameter to the casing depth.
Larger casing may be installed provided the
borehole is a minimum of four inches (4™
larger in diameter.

(H) Grouting. Grout the annular space of
the well full length. It is the responsibility of
the well installation contractor to ensure that
the annular space is sealed and that the cas-
ing does not leak. This responsibility ends
three (3) years after the date of approval by
the department unless it can be proven that
the well seal has been damaged by another
person.

1. Grouting installation methods.
A. Tremie method pursuant to 10
CSR 23-3.030(1)(C)1.B.
B. Tremie pressure method pursuant
to 10 CSR 23-3.030(1)(C)1.C.
C. Pressure method pursuant to 10
CSR 23-3.030(1)(C)1.D.
2. Grout materials.
A. Grout types pursuant to 10 CSR 23-
3.030(1)(C)2. may be used except powdered

JOHN R. ASHCROFT
Secretary of State

(1/29119y
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10 CSR 23-3—DEPARTMENT OF NATURAL RESOURCES

Division 23—Well Installation

or granular non-slurry bentonite.

B. Other grout types may be used
upon Teceiving prior written approval from
the department.

(I) Wellhead Completion. The wellhead
shall be completed pursuant to 10 CSR 23-
3.050(6).

(3) High yield bedrock wells or high yield
unconsolidated wells two hundred feet (200"
or more in depth.

(A) Casing.

1. The minimum amount of casing shall
be determined by the department in advance.

2. Install new steel casing that meets the
minimum standards specified in Table 3.6 for
size and weight.

3. In lieu of steel casing, unconsolidated
wells two hundred feet (200") or more in
depth may use Schedule 80 or Standard
Dimension Ratio 21 (SDR 21) plastic casing.

4. Liners are not a substitute for casing.

5. Other design or materials may be
used upon receiving prior written approval
from the department.

Table 3.6 Minimum steel casing requirements for high yield bedrock wells and high yield
unconsolidated wells two hundred feet (200°) or more in depth.

Nominal Pipe QOutside Diameter Wall Thickness
(inches) (inches) (inches) Weight per foot
(Ibs.)
6 6% 0.280 19
8 8% 0.322 29
10 10 % 0.365 40
12 12 % 0.375 50
14 14 0.375 55
16 16 0.375 63
18 18 0.375 71
20 20 0.375 79
22 22 0.500 115
24 24 0.500 125
26 26 0.500 136
28 28 0.500 147
30 30 0.500 158
32 32 0.500 168
34 34 0.500 179
36 36 0.500 190

(B) Joints, Standards, Drive shoe, Borehole,
Grouting, and Wellhead Completion shall be
followed pursuant to 10 CSR 23-3.030(2)(D)
to 10 CSR 23-3.030(2)(T).

(4) High yield unconsolidated wells less than
two hundred feet ( <2007).

(A) High yield unconsolidated wells less
than two hundred feet (<200") in depth.

1. Install a minimum of twenty feet (20")
of casing.

2. Install new steel or plastic casing that
meets the minimum standards specified in
Table 3.2 or Table 3.4, respectively.

3. Other design or materials may be
used upon receiving prior written approval
from the department.

(B) Borehole. Construct the borehole pur-
suant to 10 CSR 23-3.030(2)(G).

(C) Grouting. Install a ten foot (10") mini-
mum top grout seal. It is the responsibility of
the well installation contractor to ensure that
the annular space is sealed and that the cas-
ing does not leak. This responsibility ends
three (3) years after the date of approval by
the department unless it can be proven that
the annular seal has been damaged by anoth-
€T peTson.

1. Grouting installation methods.
A. Gravity method pursuant to 10 CSR
23-3.030(1)(C)1.A.
B. Tremie method pursuant to 10 CSR
23-3.030(1)(C)1.B.
C. Tremie pressure method pursuant

to 10 CSR 23-3.030(1)(C)1.C.

D. Pressure method pursuant to 10

CSR 23-3.030(1)(C)1.D.
2. Grout materials.

A. Cement slurry.

B. Non-slurry bentonite.

C. Other grout types may be used
upon Teceiving prior written approval from
the department.

(D) Gravel Pack. All gravel placed into the
well shall be clean, washed, and disinfected
prior to placement or provisions made for
disinfection in place.

(E) Wellhead Completion. Follow well cas-
ing seal and connection installation pursuant
to 10 CSR 23-3.050(6).

(F) Major water users are subject to
Tequirements pursuant to section 256.410,
RSMo.

(5) Oil and gas zones.

(A) Report oil or gas encounters and the
conversion of water wells to oil or gas wells
pursuant to section 256.614, RSMo.

(B) Any water well that encounters oil
and/or gas shall have an annular or open hole
grout plug from fifty feet (50") below the oil
and/or gas bearing zone to fifty feet (50")
above the oil and/or gas bearing zone.

(C) The grout plug shall be composed of
cement slurry with a two to six percent (2-
6%) bentonite additive.

(D) The grout plug shall be placed via one
(1) of the tremie methods.

AUTHORITY: sections 256.606, 256.614,
256.615, and 256.626, RSMo 2016.*
Original rule filed April 2, 1987, effective
July 27, 1987. Emergency amendment filed
Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Amended: Filed Aug.
17, 1993, effective March 10, 1994.
Amended: Filed July 13, 1994, effective Jan.
29, 1995. Amended: Filed Nov. 1, 1995,
effective June 30, 1996. Amended: Filed June
27, 2018, effective Feb. 28, 2019.

*Original authorify: 256.606, RSMo 1991; 256.614,
RSMo 1985, amended 1991; 256.615, RSMo 1991; and
256.626, RSMo 1985, amended 1991,

10 CSR 23-3.040 Well Casing Seals and
Connections
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606 and 256.626,
RSMo Supp. 1991. Original rule filed April
2, 1987, effective July 27, 1987. Emergency
amendment filed Nov. 16, 1993, effective
Dec. 11, 1993, expired April 9, 1994.
Amended: Filed Aug. 17, 1993, effective
March 10, 1994. Rescinded: Filed June 27,
2018, effective Feb. 28, 2019.
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10 CSR 23-3.050 Pump Installation and
Wellhead Completion

PURPOSE: This rule sets specific standards
as to the proper procedures for the installa-
fion of pumps, plumbing, and completion of
the wellhead.

(1) Pumps and Pumping Equipment.

(A) All wells shall have a pump installed
that is either surface mounted or submersible.

(B) A pump shall be constructed so that no
unprotected openings into the well casing
exist. A hand pump, hand pump head, stand
or similar device shall have a closed spout
directed downward and a pump r1od that oper-
ates through a stuffing box. A power driven
pump shall be attached to the casing or
approved suction or discharge line by a water-
tight connection.

(C) Backflow Prevention.

1. A backflow prevention device shall be
installed on all wells where agricultural
chemical injection or other pressurized con-
taminant sources are used.

2. A double check-spring loaded back-
flow prevention device shall be installed
between the point of chemical injection and
the water well in accordance with the manu-
facturer’s instructions and shall have the fol-
lowing:

A. A valve so that water can be
drained from the system to prevent freezing;

B. A vacuum relief valve to prevent
back-siphoning of chemicals into the well;

C. An automatic low pressure drain at
least three-quarters inch (3/4") in diameter
that drains the check valve body of water
when operation of the pump is discontinued;

D. A watertight seal around the check
valve;

E. An inspection port at least four
inches (4™ in diameter to allow inspections
of the inside of the check valve; and

E A check valve able to withstand a
minimum hydraulic pressure of one hundred
fifty (150) pounds per square inch (psi) with-
out leaking and resistant to corrosion.

3. The well pump and the chemical
injection pump shall be electrically or
mechanically connected so that when the well
pump stops, the chemical pump will shut off
automatically.

(D) Electrical.

1. A permitted pump installation con-
tractor shall perform all electrical wiring that
impacts the operation of the pump or pressure
system to the point of entry. Any person may
perform electrical wiring on high yield wells.

2. The electric wire shall not be
installed through the pitless connection and
shall be grounded.

(E) Plumbing. A permitted pump installa-
tion contractor, except as exempted in section
256.607.2, RSMo, shall perform all plumb-
ing which impacts the distribution of water
from its source, through the pressure system
to the point of entry. This includes, but is not
limited to, pressure tanks, water treatment
equipment and any other materials needed to
complete the initial installation of the water
system, inside and outside of the structure.

(2) Water suction lines for surface pumps
shall be constructed of galvanized iron, steel,
plastic, or aluminum. Other materials may be
used provided advanced written approval is
obtained from the department. A well seal or
equivalent shall be installed between the well
casing and suction pipe that is watertight.

(3) Frost proof yard hydrants shall not be
installed directly on the wellhead and be
securely anchored.

(4) Pump Discharge Lines.

(A) A buried discharge line from the well
to the pressure tank shall not be under nega-
tive pressure during normal operation.

(B) Pump discharge ports on high yield
wells shall be covered when not in use.

(5) Drop pipe shall be rigid, of sufficient
strength to support the weight and torque of
the pump, be able to withstand the operating
water pressure, be impact and abrasion resis-
tant, and not impart contaminants into the
groundwater.

(6) Wellhead Completion.
(A) Above-ground connections shall—

1. Be a minimum of twelve inches (12")
above ground surface or well house floor;

2. Have watertight piping and electrical
connections that are mechanical or welded
and sealed;

3. Have a protective well cap that seals
tightly against the casing and has a screened
vent or a casing seal that has a new Tubber
gasket. Cutting the rubber well seal for instal-
lation is not allowed;

4. When used, have surface driven
pumps extending at least one inch (1") into
the base of the motor;

5. Be provided with a minimum of one-
half inch (%2") diameter screened vent point-
ed downward;

6. Not use hubcap type well caps for
permanent use; and

7. Use temporary caps until a permanent
cap or well seal is installed.

(B) Below-ground connections shall—

1. Use a pitless adaptor or pitless unit of

sufficient strength to withstand normal oper-

ating stress;

2. Construct the hole cut in the casing
for the installation of the pitless adaptor/unit
to ensure a watertight seal with the pitless
adaptor/unit in place;

3. Use a protective well cap that seals
tightly against the casing and has a screened
vent; and

4. Have native or grout material packed
tightly around the casing and discharge pipe
after installation.

(7) Disinfection.

(A) The permittee shall be responsible for
disinfecting a new, repaired, or reconstructed
well or pump installation or replacement.

(B) The well, pressure tank, and pumping
equipment shall be disinfected with chlorine
to achieve a concentration of at least one hun-
dred (100) parts per million (ppm) of chlo-
Tine.

(C) The minimum contact period before
pumping the well to waste and flushing the
chlorine solution from the distribution system
is two (2) hours.

(D) When pulling a pump the electrical
wire and drop pipe shall not touch the
ground. If contamination occurs, disinfect all
items prior to reinstallation.

(E) A discharge of chlorinated water to
waters of the state shall be reported to the
department.

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Original rule filed April 2,
1987, effective July 27, 1987. Amended:
Filed Aug. 17, 1993, effective March 10,
1994. Amended: Filed Nov. 1, 1995, effective
June 30, 1996. Amended: Filed June 27,
2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991 and 256.626,
RSMo 1985, amended 1991,

10 CSR 23-3.060 Certification and
Registration Reports
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606, 256.614,
256.623 and 256.626, RSMo 2000. Original
rule filed April 2, 1987, effective July 27,
1987. Emergency rescission and emergency
rule filed Nov. 16, 1993, effective Dec. 11,
1993, expired April 9, 1994. Rescinded and
readopted: Filed Aug. 17, 1993, effective
March 10, 1994. Amended: Filed March 30,
2005, effective Oct. 30, 2005. Rescinded:
Filed June 27, 2018, effective Feb. 28, 2019.

JOHN R. ASHCROFT
Secretary of State
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10 CSR 23-3.070 Plastic Well Casing
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606, 256.614,
256.615 and 256.626, RSMo 1994. Original
rule filed April 2, 1987, effective July 27,
1987. Amended: Filed Aug. 17, 1993, effec-
five March 10, 1994. Amended: Filed July
13, 1994, effective Jan. 29, 1995. Amended:
Filed Nov. 1, 1995, effective June 30, 1996.
Rescinded: Filed June 27, 2018, effective
Feb. 28, 2019.

10 CSR 23-3.080 Liners

PURPOSE: This rule sets guidelines for the
use of liners in water wells.

(1) General specifications. All liners shall—

(A) Be new and follow minimum specifi-
cations in Table 3.8. Used pipe is considered
new if it is salvaged within ninety (90) days
of the installation of a new water well and is
decontaminated.

Tuble 3.8 Minimum liner specilications.

Matcrial Wall thickness Standard Dimension Schedule (SCIH
{inchey) Ratio (SDR)

Steel 0.188 - ] -

Plastic |PYC or ABS only)! - 20 40

" Shall meet ASTM stendards:

(B) Be suspended securely with a hanger
or allowed to rest on bottom of the well;

(C) Be installed so that the top of the liner
terminates within ten feet (10%) of the top of
the casing; and

(D) Be able to withstand forces encoun-
tered during installation.

(2) Packers or liner hangers when used shall
be secured—

(A) For plastic liners, with screws that do
not penetrate the inside of the liner; or

(B) For steel liners, with liner hangers
welded or mechanically attached.

(3) Liners are used for three (3) general pur-
poses. The following additional requirements
apply based on the purpose of the liner:

(A) To hold the well bore open for any
potential collapse or sloughing of loose mate-
Tial—

1. Grout material and packers are
optional; and

2. Manufactured slotted liner, pipe-
based screens, wire-wrapped liners, or man-
ually perforated liners may be used;

(B) To prevent rust—

1. The liner shall extend from at least
five feet (5') below the bottom of the casing to
within ten feet (10') of the top of the casing;
and

2. Shall have two (2) packers, with the
first packer set within five feet (5') below the
bottom of the casing and the second packer
set inside the casing near the bottom; and

3. Grout material is optional; and

(C) To seal out undesirable conditions or to
correct inadequate casing seals—

1. Have a minimum annular space of
one-half inch (%"); and

2. Have a minimum of two (2) Tubber
packers secured below the bottom of the area
of concemn to be grouted; and

3. Have packers placed a maximum of
ten feet (10") apart; and

4. Use one (1) of the following grout
materials:

A. Cement slurry; or

B. Coated bentonite pellets; or

C. Other grout materials upon receiv-
ing advanced written approval by the depart-
ment; and

5. Use one (1) of the following grout
methods:

A. Gravity; or

B. Tremie; or

C. Other methods upon receiving
advanced written approval by the department;
and

6. Have a minimum thirty-foot (30")
annular seal placed above the packers using
specifications provided in Table 3.9; and

7. Have the top of the liner extend to
within ten feet (10") of the top of casing; and

8. When used to correct inadequate cas-
ing seals, place the top packer twenty five
feet (25") below the bottom of the casing.
Emplace grout material from above the top
packer to a minimum of five feet (5') into the
casing for a total of thirty feet (30") of grout.

10
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Yable 3.9 Minimum number of bags ol grout to achicve an annular grout seal of thirty fect (30°) for lining water wells.

RBorchole Diameter (inches)

6 8 10 6 8 10
Outer Diameter of Liner (inches)

Type of Grout 41" 3"

CEMENT

JFortland Typel 22 L6l PRI JLS 53 10.5
Portland Type i1 2.2 6.1 12 15 55 10.5
BENTONITE

Pellets

' " Buroid Pelicts 9.7 178 25 8.7 16.7
" Baroid Pellets 103 J187 26 92 . _l116
V2" Baroid Pellets 10.2 18.6 126 91 175
_Wyo-hend Tablets 10.8 197~ 127 96 185
Volclay 5 _ 109 1. O - R g i) =
Volclay %" L3 206 28 10.1 193
Volelay 1" 116 212 29 10.4 200

(4) PVC or ABS liners are prohibited when
known gasoline or solvent contamination
exists within three hundred feet (300") of the
well being repaired or drilled.

(5) It is the responsibility of the permittee to
ensure the annulus between the borehole and
liner is sealed for a period of three (3) years
from the date the well construction or recon-
struction is approved by the department,
unless it can be proven that the annular seal
has been damaged by another person. This
applies to wells where the liner is installed to
seal out undesirable conditions, correct inad-
equate grout seals of the casing anmulus,
and/or any other issue associated with the
well casing.

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Original rule filed April 2,
1987, effective July 27, 1987. Emergency
rescission and emergency rule filed Nov. 16,
1993, effective Dec. 11, 1993, expire April 9,
1994. Rescinded and readopted: Filed Aug.
17, 1993, effective March 10, 1994.
Amended: Filed July 13, 1994, effective Jan.
29, 1995. Amended: Filed Nov. 1, 1995,
effective June 30, 1996. Amended: Filed June
27, 2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991 and 256.626,
RSMoc 1985, amended 1991,

10 CSR 23-3.090 Drilling Areas

PURPOSE: This rule sets construction stan-
dards in addition to 10 CSR 23-3.030
Standards for Construction of Water Wells.
These additional standards apply to domestic
and multifamily wells and vary by geographic
area based on geologic, hydrologic, andfor

environmental factors {see Figure 3.1).

(1) Area 1. This area encompasses portions of
southwestern, central, east central, and
southeastern Missouri (see Figure 3.2).

(A) Bedrock wells.

1. A minimum of eighty feet (80") of
casing shall be installed and extend a mini-
mum of thirty feet (30") into solid bedrock.
Example: if sixty feet (60") of residual mate-
rial or broken rock is encountered during
drilling above solid bedrock, then ninety feet
(90" of casing will be installed.

2. The borehole for a domestic well
shall be a minimum of eight and five-eighths
inches (8 %") in diameter to the casing depth.

3. Install new casing pursuant to 10 CSR
23-3.030(1)(A).

4. Grouting Requirements.

A. The lowermost thirty feet (30") of
casing shall be grouted. Table 3.10 lists the
minimum amount of grout required by type
and size of annulus or open hole.

B. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

C. The annular space above the grout-
ed interval shall be filled with clean fill.

(B) Unconsolidated material wells.

1. A minimum of twenty feet (20") of
casing shall be installed above the screened or
perforated interval.

2. The borehole for a domestic well
shall be a minimum of ten and five-eighths
inches (10 ") in diameter to the casing
depth. The borehole shall be a minimum of
four inches (4") larger in diameter than the
casing being installed.

3. Install new casing pursuant to 10 CSR
23-3.030(1)(A).

4. Grouting Requirements.

A. The upper twenty feet (20") of cas-
ing shall be grouted. Table 3.11 lists the min-
imum amount of grout required by type and
size of annulus or open hole.

B. Grouting methods and materials
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

C. A chlorinated gravel pack may be
placed into the annular space or native mate-
rials may be allowed to collapse against the
well screen or perforated interval.

(2) Area 2. This area encompasses west cen-
tral Missouri and is delineated separately
because the bedrock has the potential to pro-
duce groundwater with high dissolved solids
compared to other areas of the state (see
Figure 3.3).

(A) Bedrock wells.

1. A minimum of forty feet (40") of cas-
ing shall be installed and extend a minimum
of fifteen feet (15") into solid bedrock.

2. The borehole for domestic wells shall
be a minimum of eight and five-eighths inch-
es (8 %™) in diameter to the casing depth.

3. Install new casing pursuant to 10 CSR
23-3.030(1)(A).

4. Grouting Requirements.

A. The lowermost thirty feet (30") of
casing shall be grouted. Table 3.10 lists the
minimum amount of grout required by type
and size of annulus or open hole.

B. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

(B) Unconsolidated material wells.

1. A minimum of twenty feet (20") of
casing shall be installed above the screened or
perforated interval.

JOHN R. ASHCROFT
Secretary of State
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2. The borehole shall be a minimum of
ten and five-eighths inches (10 %™) in diame-
ter to the casing depth. The borehole for
domestic wells shall be a minimum of four
inches (4") larger in diameter.

3. Install new casing pursuant to 10 CSR
23-3.030(1)(A).

4. Grouting Requirements.

A. The upper twenty feet (20") of cas-
ing shall be grouted. Table 3.11 lists the min-
imum amount of grout required by type and
size of annulus or open hole.

B. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

C. A chlorinated gravel pack may be
placed into the annular space or native mate-
rials may be allowed to collapse against the
well screen or perforated interval.

(3) Area 3. This area encompasses north-
western and north central Missouri and is
delineated separately because glacial till over-
lies bedrock that has the potential to produce
groundwater with high dissolved solids com-
pared to other areas of the state (see Figure
3.4).
(A) Bedrock wells.

1. A minimum of forty feet (40") of cas-
ing shall be installed and extend a minimum
of fifteen feet (15") into solid bedrock.

2. Construct the borehole for domestic
wells a minimum of eight and five-eighths
inches (8 %") in diameter to casing depth.

3. Install new casing pursuant to 10 CSR
23-3.030(1)(A).

4. The casing shall be a minimum of
five and one-half inches (5 %£") in diameter
and the borehole shall be a minimum of two
inches (2") larger in diameter than the casing
being installed.

5. Grouting Requirements.

A. The lowermost thirty feet (30") of
casing shall be grouted. Table 3.12 lists the
minimum amount of grout required by type
and size of annulus or open hole.

B. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

C. The annular space above the grout-
ed interval shall be filled with clean fill.

6. Shallow Bedrock Well—If usable
quantities of water are not expected to be
available in deeper bedrock horizons one (1)
of the following construction methods may be
used.

A. Method 1.

(I) A minimum of forty feet (40")
of casing shall be installed pursuant to 10
CSR 23-3.030(1)(A).

(II) A minimum of one foot (1') of
casing shall extend into solid bedrock.

(I0) The borehole for domestic
wells shall be a minimum of eight and five
eighths (8 %") in diameter to the casing
depth.

(IV) The casing shall be a mini-
mum of five and one-half inches (5 ") in
diameter and the borehole shall be a mini-
mum of two inches (2") larger in diameter
than the casing being installed.

(V) The lower thirty feet (30") of
casing shall be grouted. Table 3.12 lists the
minimum amount of grout required by type
and size of annulus or open hole.

(VI) Grouting materials and meth-
ods shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

(VII) The annular space above the
grouted interval shall be filled with clean fill.

B. Method 2.

(I) The casing shall be installed full-
length pursuant to 10 CSR 23-3.030(1)(A) and
perforated below twenty (20') feet across the
producing horizon.

(II) The borehole for domestic
wells shall be eight and five-eighths inches (8
™) in diameter with the upper twenty feet
(20") reamed out to ten and five-eighths inch-
es (10 %") in diameter.

(II) The casing shall be a mini-
mum of five and one-half inches (5 4™ in
diameter.

(IV) The upper twenty feet (20") of
annular space shall be grouted and the
remainder of the borehole below the grout
shall be gravel packed if a packer is not
installed. Table 3.13 lists the minimum
amount of grout required by type and size of
annulus or open hole.

7. All construction requirements pur-
suant to 10 CSR 23-3.030 shall be met except
as stated in 10 CSR 23-3.090(3)(A)6.

(B) Unconsolidated material wells and
glacial drift wells.

1. A minimum of twenty feet (20") of
casing shall be installed above the screened or
perforated interval.

2. The borehole for domestic wells shall
be a minimum of ten and five-eighths inches
(10 34" in diameter to casing depth. The
borehole shall be a minimum of four inches
(4") larger in diameter than the casing being
installed.

3. Well casing shall be a minimum of
five and one-half inches (5 }2") in diameter.

4. Grouting Requirements.

A. The upper twenty feet (20") of cas-
ing shall be grouted. Table 3.13 lists the min-
imum amount of grout required by type and
size of annulus or open hole.

B. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

C. A chlorinated gravel pack may be
placed into the annular space or native mate-
rials may be allowed to collapse against the
screen or perforated interval.

(4) Area 4. This area encompasses northeast-
em Missouri and is delineated separately
because the glacial till overlies bedrock that
has the potential to produce groundwater with
high dissolved solids compared to other areas
of the state (see Figure 3.5).

(A) Bedrock wells.

1. A minimum of forty feet (40") of cas-
ing shall be installed and extend a minimum
of fifteen feet (15") into bedrock.

2. Construct the borehole for domestic
wells a minimum of eight and fiveeighths
inches (8 %") in diameter to the casing depth.

3. Install new casing pursuant to
10 CSR 23-3.030(1)(A).

4. The casing shall be a minimum of
five and one-half inches (5 2") in diameter
and the borehole shall be a minimum of two
inches (2") larger in diameter than the casing
being installed.

5. Grouting Requirements.

A. The lowermost thirty feet (30") of
casing shall be grouted.

B. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

C. The annular space above the grout-
ed interval shall be filled with clean fill.

6. Shallow bedrock wells - If usable
quantities of water are not expected to be
available in deeper bedrock horizons the fol-
lowing construction method may be used.

A. Method 1.

() A minimum of forty feet (40")
of casing shall be installed pursuant to 10
CSR 23-3.030(1)(A).

(II) A minimum of one foot (1") of
casing shall extend into solid bedrock.

(II) The borehole for domestic
wells shall be a minimum of eight and five-
eighths inches (8 %4") in diameter to the cas-
ing depth.

(IV) The casing shall be a minimum
of five and a half inches (5 }4") in diameter
and the borehole shall be a minimum of two
inches (2") larger in diameter than the casing
being installed.

(V) The lower thirty feet (30") of
casing shall be grouted. Table 3.12 lists the
minimum amount of grout required by type
and size of annulus or open hole.

(VI) Grouting materials and meth-
ods shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

(VII) The annular space above the
grouted interval shall be filled with clean fill.

12
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7. All construction requirements pur-
suant to 10 CSR 23-3.030 shall be met except
as stated in 10 CSR 23-3.090(4)(A)6.

(B) Unconsolidated material wells and
glacial drift wells.

1. A minimum of twenty feet (20") of
casing shall be installed above the screened or
perforated interval.

2. The borehole for domestic wells shall
be a minimum of ten and five-eighths inches
(10 3") in diameter to casing depth. The
borehole shall be a minimum of four inches
(4™ larger in diameter than the casing being
installed.

3. Well casing shall be a minimum of
five and one-half inches (5 12™) in diameter.

4. Grouting Requirements.

A. The upper twenty feet (20") of cas-
ing shall be grouted. Table 3.13 lists the min-
imum amount of grout required by type and
size of annulus or open hole.

B. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

C. A chlorinated gravel pack may be
placed into the annular space or native mate-
rials may be allowed to collapse against the
screen or perforated interval.

(5) Area 5. This area encompasses the
Missouri and Mississippi River floodplains
and is delineated separately because the
uppermost aquifer consists of unconsolidated
alluvium (see Figure 3.6).

(A) Bedrock wells.

1. A minimum of eighty feet (80") of
casing shall extend a minimum of thirty feet
(30") into bedrock.

2. Construct the borehole a minimum of
eight and fiveeighths inches (8 5/8") in
diameter to the casing depth.

3. Install new casing pursuant to
10 CSR 23-3.030(1)(A).

4. The lowermost thirty feet (30") of
casing shall be grouted pursuant to 10 CSR
23-3.030(1)(C). Table 3.10 lists the mini-
mum amount of grout by type and size of
annulus or open hole. The annular space
above the grouted interval shall be filled with
clean fill.

(B) Unconsolidated material wells.

1. A minimum of twenty feet (20") of
casing shall be installed above the screened or
perforated interval.

2. The borehole for domestic wells shall
be a minimum of four inches (4") larger than
the casing diameter installed. Unconsolidated
material wells that have a casing diameter
less than four inches (<4") in diameter are
exempt from these rules.

3. The upper twenty feet (20") of casing
shall be grouted pursuant to 10 CSR 23-

3.030(1)(C). Table 3.14 lists the minimum
amount of grout required by type and size of
annulus or open hole.

4. A chlorinated gravel pack may be
placed into the annular space adjacent to the
well screen or native materials may be
allowed to collapse against the screen or per-
forated interval.

5. All construction requirements pur-
suant to 10 CSR 23-3.030 shall be met except
as stated in 10 CSR 23-3.090(5)(B)2. and 3.

(6) Area 6. This area encompasses the St.
Francois Mountains and is delineated sepa-
rately because igneous bedrock, which has
low permeability, occurs close to the ground
surface (Figure 3.7).

(A) Bedrock wells.

1. Bedrock wells where granite is less
than one hundred feet ( < 100") below the sur-
face.

A. A minimum of forty feet (40") of
casing shall be installed and extend a mini-
mum of fifteen feet (15") into solid bedrock.
Example: If sixty feet (60") of residual mate-
rial or broken rock is encountered during
drilling above solid bedrock, then seventy-
five feet (75") of casing shall be installed.

B. Construct the borehole for domes-
tic wells a minimum of eight and five-eighths
inches (8 %") in diameter to the casing depth.

C. Install new casing pursuant to 10
CSR 23-3.030(1)(A).

D. The lowermost thirty feet (30") of
casing shall be grouted. Table 3.10 lists the
minimum amount of grout required by type
and size of annulus or open hole. The annu-
lar space above the grouted interval shall be
filled with clean fill.

E. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

2. Bedrock wells where granite is one
hundred feet or more ( =100") below the sur-
face.

A. A minimum of eighty feet (80") of
casing shall be installed and shall extend a
minimum of thirty feet (30") into solid
bedrock.

B. Construct the borehole for domes-
tic wells a minimum of eight and fiveeighths
inches (8 %") in diameter to casing depth.

C. Install new casing pursuant to 10
CSR 23-3.030(1)(A).

D. The lowermost thirty feet (30") of
casing shall be grouted. Table 3.10 lists the
minimum amount of grout required by type
and size of annulus or open hole. The annu-
lar space above the grouted interval shall be
filled with clean fill.

E. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-

3.030(1)(C).
(B) Unconsolidated material wells.

1. A minimum of twenty feet (20") of
casing shall be installed above the screened or
perforated interval.

2. The borehole for domestic wells shall
be a minimum of ten and five-eighths inches
(10 %™ in diameter. The borehole shall be a
minimum of four inches (4") larger in diam-
eter than the casing being installed.

3. Install new casing pursuant to 10 CSR
23-3.030(1)(A).

4. The upper twenty feet (20") of casing
shall be grouted. Table 3.11 lists the mini-
mum amount of grout required by type and
size of annulus or open hole.

5. Grouting materials and methods shall
be followed pursuant to 10 CSR 23-
3.030(1)(C).

6. A chlorinated gravel pack may be
placed into the annular space or native mate-
rials may be allowed to collapse against the
well screen or perforated interval.

(7) Area 7 (formerly Sensitive Area A). This
area encompasses Osage, Gasconade, Maries,
and parts of Phelps, Crawford, and Franklin
counties and is delineated separately because
it is overlain in part by Pennsylvanian-aged
bedrock which is capable of producing
groundwater with high dissolved solids (see
Figure 3.2).
(A) Bedrock Wells.

1. A minimum of eighty feet (80") of
casing shall be installed and extend a mini-
mum of thirty feet (30") into solid bedrock.
Example: If sixty feet (60") of residual mate-
rial or broken rock is encountered during
drilling above solid bedrock, then ninety feet
(90" of casing shall be installed.

2. In areas where Pennsylvanian-age
strata (shale, sandstone, and/or clay) are pre-
sent, a minimum of one hundred fifty feet
(150") of casing shall be installed and extend
at least thirty feet (30') below the
Pennsylvanian age strata (shale, sandstone,
and/or clay).

3. The borehole for domestic wells shall
be a minimum of eight and five-eighths inch-
es (8 %™) in diameter to casing depth.

4. Install new casing pursuant to 10 CSR
23-3.030(1)(A).

5. Grouting Requirements.

A. The lowermost thirty feet (30") of
casing shall be grouted. Table 3.10 lists the
minimum amount of grout required by type
and size of annulus or open hole.

B. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

C. The annular space above the grout-
ed interval shall be filled with clean fill.
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(B) Unconsolidated material wells.

1. A minimum of twenty feet (20") of
casing shall be installed above the screened or
perforated interval.

2. The borehole for domestic wells shall
be a minimum of ten and five-eighths inches
(10 %") in diameter and a minimum of four
inches (4") larger in diameter than the casing
being installed.

3. Install new casing pursuant to 10 CSR
23-3.030(1)(A).

4. Grouting Requirements.

A. The upper twenty feet (20") of cas-
ing shall be grouted. Table 3.11 lists the min-
imum amount of grout required by and size of
annulus or open hole.

B. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

C. A chlorinated gravel pack may be
placed into the annular space or native mate-
rials may be allowed to collapse against the
well screen or perforated interval.

(8) Area 8 (formerly Sensitive Area B). This
area encompasses a one-quarter (%) mile
buffer from the twenty foot (20") water depth
contour line of major lakes in Missouri (see
Figure 3.2).

(A) The major lakes include:
Truman;
. Stockton;
. Table Rock;
. Bull Shoals;
Lake of the Ozarks;
. Pomme de Terre;
. Norfolk; and

8. Clearwater.

(B) Bedrock Wells.

1. Casing shall be installed fifty feet
(50") below the deepest point of the lake
within one-quarter ('4) mile radius of the
well location. Casing shall not be less than
the minimum requirements outlined in Drill
Area 1 (10 CSR 23.090(1)) a minimum of
eighty feet (80”) and extend thirty feet (30")
into bedrock. Formula: well site elevation
(feet) — deepest lake elevation within one-
quarter (%4) mile (feet) + fifty feet (50") =
casing depth. Example: 1000' (well site ele-
vation) - 850" (deepest lake elevation within
one-quarter (%) mile) + 50" = 200" casing
depth.

2. A casing point may be requested prior
to drilling in Drill Area 8.

3. The borehole for domestic wells shall
be a minimum of eight and five-eighths inch-
es (8 74") in diameter to casing depth.

4. Install new casing pursuant to 10 CSR
23-3.030(1)(A).

5. When plastic casing is used liner shall
not be used in lieu of casing.

6. When steel casing is used and the
minimum casing depth cannot be achieved
due to geologic reasons, casing shall be
installed to a minimum of eighty feet (80")
extending a minimum of thirty feet (30") into
bedrock and a liner used to achieve the
remaining casing depth provided the follow-
ing requirements are met:

A. Have a minimum annular space of
one-half inch (1A");

B. Have a minimum of two (2) three-
(3-) ribbed rubber packers (K-packers)
secured at or below the bottom of the mini-
mum casing depth;

C. Have the top of the liner extend to
within ten feet (10") of the top of casing;

D. Have packers placed a maximum
of ten feet (10") apart;

E. Grout pursuant to 10 CSR 23-
3.090(8)(B)7. using the gravity or tremie
grouting method using cement slurry or coat-
ed bentonite pellets; and

E Liner specifications shall be fol-
lowed pursuant to 10 CSR 23-3.080(1), (2),
(4), and (5).

7. Grouting Requirements.

A. The lowermost thirty feet (30") of
casing shall be grouted. Table 3.10 lists the
minimum amount of grout required by type
and size of annulus or open hole.

B. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

C. The annular space above the grout-
ed interval shall be filled with clean fill.

(C) Unconsolidated material wells. The
unconsolidated requirements for the Drill
Area adjacent to the lake apply.

(9) Area 9 (formerly Sensitive Area C). This
area encompasses Greene and parts of
Christian county where rapid urbanization is
occurring in a sensitive geologic and hydro-
logic setting. The upper aquifer (Springfield
Plateau Aquifer) and lower aquifer (Ozark
Aquifer) are separated by low-permeability
bedrock (Ozark Confining Unit). This low-
permeability bedrock limits migration of
groundwater and any associated contamina-
tion from the upper aguifer to the lower
aquifer (see Figure 3.2).
(A) Bedrock Wells.

1. The casing shall be installed a mini-
mum of ten feet (10') below the Ozark
Confining Unit or as indicated in the digital
geospatial dataset “DRILL AREAS” devel-
oped by the Missouri Department of Natural
Resources, Missouri Geological Survey. Hard
copies may be obtained by contacting the
Missouri Department of Natural Resources,
Missouri Geological Survey, 111 Fairgrounds
Road, Rolla, MO 65401.

2. A casing point request may be sub-
mitted to the department.

3. The borehole for domestic wells shall
be a minimum of eight and five-eighths inch-
es (8 %") in diameter to casing depth.

4. Install new casing pursuant to 10 CSR
23-3.030(1)(A).

5. When plastic casing is used liner
shall not be used in lieu of casing.

6. When steel casing is used and the
minimum casing depth camnot be achieved
due to geologic reasons, casing shall be
installed to a minimum of one hundred feet
(100" extending a minimum of thirty feet
(30") into bedrock and a liner used to achieve
the remaining casing depth provided the fol-
lowing requirements are met:

A. Have a minimum annular space of
one-half inch (42");

B. Have a minimum of two (2) three-
(3-) ribbed rubber packers (K-packers)
secured at or below the bottom of the Ozark
Confining Unit pursuant to 10 CSR 23-
3.090(9) (AN

C. Have the top of the liner extend to
within ten feet (10") of the top of casing;

D. Have packers placed a maximum
of ten feet (10") apart;

E. Grout pursuant to 10 CSR 23-
3.090(9)(A)7. using the gravity or tremie
grouting method using cement slurry or coat-
ed bentonite pellets; and

E Liner specifications shall be fol-
lowed pursuant to 10 CSR 23-3.080(1), (2),
(4), and (5).

7. Grouting Requirements.

A. The Ozark Confining Unit shall be
grouted from ten feet (10") below the forma-
tion to the top of the shale and at a minimum
the lowermost thirty feet (30") of casing shall
be grouted.

B. When the casing extends more than
ten feet (10") below the bottom of the Ozark
Confining Unit, more than thirty feet (30") of
grout will be required to seal off the Ozark
Confining Unit.

C. Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

D. The annular space above the grout-
ed interval shall be filled with clean fill.

(B) Unconsolidated material wells. The
unconsolidated requirements for Drill Area 1
apply.

(10) Area 10 (formerly Special Area 1). This
area encompasses a portion of southeastern
Missouri and is composed of deeply weath-
ered and highly fractured bedrock where
openings may be filled with mud extending
deep into bedrock (see Figure 3.8).

(A) Bedrock Wells.
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1. A minimum of eighty feet (80") of
casing shall be installed and extend a mini-
mum of fifteen feet (15") into solid bedrock.
Example: If sixty feet (60") of residual mate-
rial or broken rock is encountered during
drilling above solid bedrock, then seventy
five feet (75") of casing shall be installed. If
solid bedrock is not encountered within one
hundred and fifty feet (150") the contractor
may consult the department for further
instructions regarding a variance or install
casing into deeper solid bedrock.

2. The borehole for domestic wells shall
be a minimum of eight and five-eighths inch-
es (8 %™ in diameter to casing depth.

3. In areas where poor drilling condi-
tions exist and it is necessary to drive multi-
ple strings of smaller diameter casing through
the surface casing, each succeeding smaller
diameter casing shall extend into the preced-
ing casing at least twenty feet (20").

4. Install new steel casing pursuant to 10
CSR 23-3.030(1)(A).

5. Grouting Requirements.

A. If casing is driven, see 10 CSR 23-
3.030(1)(D) for liner and grouting require-
ments.

B. If casing is not driven, the lower-
most thirty feet (30") of casing shall be grout-
ed. Table 3.10 lists the minimum amount of
grout required by type and size of annulus or
open hole.

(D) Grouting materials and methods
shall be followed pursuant to 10 CSR 23-
3.030(1)(C).
(Il) The annular space above the
grouted interval shall be filled with clean fill.
(B) If unconsolidated material wells are
drilled in Area 10, Drill Area 1 requirements
for unconsolidated wells apply.

(11) Area 11 (formerly Special Area 2). This
area encompasses Newton and Jasper County
and is delineated separately due to the con-
tamination of portions of the upper aquifer by
one (1) or more of the following: lead, cad-
mium, chlorinated VOCs including TCE,
TCE degradation products, or other contami-
nants pursuant to 10 CSR 60-4. The upper
aquifer (Springfield Plateau Aquifer) and
lower aquifer (Ozark Aquifer) are separated
by low-permeability bedrock (Ozark
Confining Unit). This low-permeability
bedrock limits migration of groundwater and
any associated contamination from the upper
aquifer to the lower aquifer (see Figure 3.2).
(A) Bedrock Wells.

1. Consult the digital geospatial dataset
“DRILL AREAS” developed by the Missouri
Department of Natural Resources, Missouri
Geological Survey. Hard copies may be
obtained by contacting the Missouri

Department of Natural Resources, Missouri
Geological Survey, 111 Fairgrounds Road,
Rolla, MO 65401. This dataset identifies the
maximum well depth for wells completed in
the upper aquifer; the required casing depth
for a lower aquifer well; and Impact Ateas.

2. Wells outside of Impact Areas may be
installed in the upper aquifer provided they
do not penetrate the Ozark Confining Unit;
or wells may be installed and cased/sealed
through the Ozark Confining Unit and open
to only the lower aquifer.

3. New upper aquifer wells outside of
Impact Areas.

A. Total depth of the well shall not
penetrate the Ozark Confining Unit and not
exceed the upper depth indicated digital
geospatial dataset “DRILL AREAS”™.

B. A minimum of eighty feet (80") of
casing shall be installed and extend a mini-
mum of thirty feet (30") into solid bedrock.
Example: If sixty feet (60") of residual mate-
rial or broken rock is encountered during
drilling above solid bedrock, then ninety feet
(90" of casing will be installed.

C. The borehole for domestic wells
shall be a minimum of eight and five-eighths
inches (8 %") in diameter to casing depth.

D. Install new casing pursuant to 10
CSR 23-3.030(1)(A).

E. Grouting Requirements.

(I) The lowermost thirty feet (30")
of casing shall be grouted. Table 3.10 lists the
minimum amount of grout required by type
and size of annulus or open hole.

(II) Grouting materials and meth-
ods shall be followed pursuant to 10 CSR 23-
3.030(1)(C).

(II) The annular space above the
grouted interval shall be filled with clean fill.

E. New upper aquifer wells shall fol-
low sampling requirements pursuant to 10
CSR 23-3.090(11)(A)6.

4. New lower aquifer wells outside of
the Impact Areas.

A. The casing shall be installed a
minimum of ten feet (10") below the Ozark
Confining Unit or to the lower depth indicat-
ed on the digital geospatial dataset “DRILL
AREAS”,

B. A casing point request may be sub-
mitted to the department.

C. Install new casing pursuant to 10
CSR 23-3.030(1)(A).

D. If steel casing is used, the bore-
hole shall be a minimum of eight and five-
eighths inches (8 ") in diameter to casing
depth.

E. When steel casing is used and the
minimum casing depth cannot be achieved
due to geologic reasons, casing shall be
installed to a minimum of eighty feet (80")

extending thirty feet (30") into bedrock and a
liner used to achieve the remaining casing
depth provided the following requirements
are met:

(I) Have a minimum annular space
of one-half inch (%2");

(I} Have a minimum of two (2)
three- (3-) ribbed rubber packers (K-packers)
secured at or below the bottom of the Ozark
Confining Unit pursuant to 10 CSR 23-
3.090(11)(A)4.A.;

(II) Have the top of the liner
extend to within ten feet (10") of the top of
casing;

(IV) Have packers placed a maxi-
mum of ten feet (10") apart;

(V) Grout pursuant to 10 CSR 23-
3.090(11)(A).G. from the top packer to
extend ten feet (10") inside the casing using
the gravity or tremie grouting method using
cement slurry or coated bentonite pellets; and

(VI) Liner specifications shall be
followed pursuant to 10 CSR 23-3.080(1),
(2, @), and (5).

E. If plastic casing is used, the bore-
hole shall be a minimum of ten inches (10")
in diameter to the casing depth. When plastic
casing is used liner shall not be used in lieu
of casing.

G. Grouting Requirements.

(I) Full length grout is required.

(II) Grouting methods shall be
Tremie Pressure, Pressure, or Positive
Displacement pursuant to 10 CSR 23-
3.030(1)(CH1.C., 10 CSR 23-
3.030(1}C)1.D., and 10 CSR 23-
3.030(1)(C)1.E.

(IIT) Grouting materials shall be
cement slurry or high-solids bentonite slurry.

(IV) Wells with eighty feet (80") of
casing may use grouting materials and meth-
ods pursuant to 10 CSR 23-3.030(1)(C).

H. All construction requirements pur-
suant to 10 CSR 23-3.030 shall be met except
as provided in 10 CSR 23-3.090(11)(AM4.G.

5. Major reconstruction of wells in Area
11 that involve exceeding the upper depth
indicated in the digital geospatial dataset
“DRILL AREAS™ or penetrating the Ozark
Confining Unit requires advanced written
approval from the department.

6. Sampling Requirements for new
upper aquifer wells.

A. Water sampling and analysis shall
be performed for lead, cadmium, TCE and its
degradation products for new wells.

B. Permitted pump installers and own-
ers who self-install pumps are responsible for
ensuring sampling is completed according to
laboratory sampling protocol and submitting
sample results within sixty (60) days of pump
installation.
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C. The laboratory that analyzes the
sample shall be certified by the EPA or the
department for such analyses.

D. Prior to sampling, the well shall
be purged continuously for a minimum of two
(2) hours and water samples collected from
the tap closest to the well.

E. All new upper aquifer wells shall
be constructed with a sampling port or tap
within twenty feet (20") of the wellhead.

E. If an upper aquifer well contains
levels of lead, cadmium, TCE or its degrada-
tion products that ate above MCL or AL, the
well shall—

(I) Be plugged full length with
approved grout material; or

(II) Be reconstructed and sealed
through the Ozark Confining Unit pursuant to
10 CSR 23-3.090(11)(A)5.

7. Well installation in Impact Areas.

A. The casing shall be installed a
minimum of ten feet (10") below the Ozark
Confining Unit or to the lower depth indicat-
ed in the digital geospatial dataset “DRILL
AREAS”.

B. A casing point request may be sub-
mitted to the department.

C. Install new casing pursuant to 10
CSR 23-3.030(1)(A).

D. The borehole shall be a minimum
of ten inches (10™) in diameter to casing
depth.

E. Grouting Requirements.

(I) Full length grout is required.

(II) Grouting methods shall be
Tremie Pressure, Pressure, or Positive
Displacement pursuant to 10 CSR 23-
3.030(1)Ch.C., 10 CSR 23-
3.030(1)(C)1.D., and 10 CSR 23-
3.030(1)(C)1.E.

(III) Grouting materials shall be
cement slurry or high-solids bentonite slurry.

(B) Unconsolidated Material Wells.

1. If unconsolidated material wells are
drilled in Area 11 outside of Impact areas,
Drill Area 1 requirements for unconsolidated
wells apply.

2. Advanced written approval from the
department is rTequired if unconsolidated
material wells are drilled in Impact Areas.

(12) Area 12 (formerly Special Area 3). This
area encompasses portions of Franklin
County within and south of the city of New
Haven and is delineated separately due to the
contamination of portions of the aquifer by
one (1) or more of the following known con-
taminants: tetrachloroethylene or per-
chloroethylene (PCE), trichloroethylene
(TCE), TCE degradation products, and may
include other contaminants pursuant to 10
CSR 60-4. It is necessary to implement more

stringent well construction standards for new
wells that are drilled into the aquifer and to
limit the deepening of existing upper aquifer
wells (see Figure 3.9).

(A) New Wells.

1. Prior written approval and construc-
tion specifications shall be obtained from the
department for any new wells constructed in
Area 12.

2. Water sampling for contaminants will
be required pursuant to 10 CSR 23-
3.090(12)(C).

3. Drilling shall cease and the depart-
ment is to be notified immediately if PCE or
TCE is encountered above the maximum con-
taminant level (MCL) or action level (AL).
The department will determine further action.

(B) Reconstruction of Existing Wells.

1. Prior written approval and recon-
struction specifications shall be obtained
from the department for any reconstructed
wells in Area 12.

2. Water sampling for contaminants will
be required pursuant to 10 CSR 23-
3.090(12)(C). Wells that are contaminated at
levels exceeding maximum contaminant lev-
els (MCLs) and/or action levels (ALs) shall
not be deepened.

3. Drilling shall cease and the depart-
ment is to be notified immediately if PCE or
TCE is encountered above the maximum con-
taminant level (MCL) or action level (AL)
during reconstruction. The department will
determine further action.

(C) Water Sampling.

1. Groundwater sampling for contami-
nants is required according to laboratory
sampling protocol for any new well or recon-
struction and methods will be established on
a case-by-case basis by the department.

2. The well installation contractor is
responsible for ensuring sampling is conduct-
ed throughout the drilling process and results
submitted in accordance with pre-approved
department sampling methods. Final sam-
pling of the well shall be completed by the
pump installation contractor within sixty (60)
days of pump installation. Wells will not be
certified or registered until all sampling has
been completed.

3. Sampling and analysis shall be per-
formed for known contaminants listed in 10
CSR 23-3.090(12) and other contaminants as
determined by the department.

4. The laboratory that analyzes the sam-
ple shall be certified by the EPA or the
department for analyses being requested.

5. All new and deepened wells shall be
constructed with a sampling port or tap at or
before the pressure tank within twenty feet
(20" of the wellhead.

(D) Plugging.

1. Wells shall be plugged full length
using bentonite slurry or cement grout via
one (1) of the tremie methods.

2. All plugging requirements in 10 CSR
23-3.110 shall be met except as required in
10 CSR 23-3.090(12)(D).

(E) All drilling-derived fluids, displaced
water, and solid materials shall be container-
ized and sampled before disposal in accor-
dance with federal, state, and local regula-
tions based on analytical results.

(F) Any completed (new or reconstructed)
well in which PCE and/or TCE is encoun-
tered at levels above MCL and/or AL shall be
plugged full-length pursuant to 10 CSR 23-
3.090(12)(D).

(13) Area 13 (formerly Special Area 4). This
area encompasses portions of St. Charles
County west of the city of Weldon Spring and
is delineated separately due to contamination
of portions of the aquifer by one (1) or more
of the following known contaminants listed by
source in Table 3.15. In this area it is neces-
sary to implement more stringent well con-
struction standards for new wells that are
drilled into the aquifer and to limit the deep-
ening of existing upper aquifer wells (see
Figure 3.10).
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Table 3.15. Known conlaminants of Drill Arca 13 by source.

Source

Known Contaminants'

US. Army

2.4.6-TNT, 2.4-DNT, 2,6-DNT, dinitrobenzene {1,3-DNB).
nitrobenzene (NB). ortho-nitrotoluenc (0-NT), meta-
nitrotoluene (m-NT), para-nitroteluene (p-NT)

Department of Energy Main Site

2.4.6-TNT, 24-DNT, 2,6-DNT, dinitrobenzene (1,3-DNB),
nitrobenzene (NB), nitrate, uranium, and trichlorcethylene

Department of Energy Quarry

(TCE)
uranium and 2 4-DNT

"May also include other contaminants pursuant to 10 CSR 60-4.

(A) New Wells.

1. Prior written approval and construc-
tion specifications shall be obtained from the
department for any wells constructed in Area
13.

2. Water sampling for contaminants will
be required pursuant to 10 CSR 23-
3.090(13)(C).

3. Drilling shall cease and the depart-
ment is to be notified immediately if contami-
nants listed in Table 3.15 or other contami-
nants pursuant to 10 CSR 604 are encoun-
tered at levels above the maximum contami-
nant level (MCL), action level (AL}, remedial
goals stated in the Record of Decisions, and/or
the risk-based value(s) calculated in the most
recent site five- (5-) year review. The depart-
ment will determine further action.

(B) Reconstruction of Existing Wells.

1. Prior written approval and construc-
tion specifications shall be obtained from the
department for any reconstructed wells in
Area 13.

2. Groundwater sampling for contami-
nants listed in Table 3.15 or other contami-
nants pursuant to 10 CSR 604 will be
required in advance of any deepening. Wells
that are contaminated at levels exceeding
maximum contaminant level (MCL), action
level (AL), remedial goals stated in the
Record of Decisions, and/or the risk-based
value(s) calculated in the most recent site
five- (5-) year review shall not be deepened.

3. Any well approved to be deepened
which encounters contaminants listed in Table
3.15 or other contaminants pursuant to 10
CSR 60-4 at levels above maximum contami-
nant level (MCL), action level (AL), remedi-
al goals stated in the Record of Decisions,
and/or the risk-based value(s) calculated in
the most recent site five- (5-) year review,
drilling shall cease and the department shall
be notified immediately. The department will
determine further action.

(C) Water Sampling.

1. Groundwater sampling for contami-
nants is Tequired according to laboratory
sampling protocol for any new well or recon-

struction and methods will be established on
a case-by-case basis by the department.

2. The well installation contractor is
responsible for ensuring sampling is conduct-
ed throughout the drilling process and results
submitted in accordance with pre-approved
department sampling methods. Final sam-
pling of the well shall be completed by the
pump installation contractor within sixty (60)
days of pump installation. Wells will not be
certified or registered until all sampling has
been completed.

3. Sampling and analysis shall be per-
formed for contaminants listed in Table 3.15.

4. The laboratory that analyzes the sam-
ple shall be certified by the EPA or the depart-
ment for such analyses.

5. All new and deepened wells shall be
constructed with a sampling port or tap at or
before the pressure tank within twenty feet
(20" of the wellhead.

(D) Plugging.

1. Wells shall be plugged full length
using bentonite slurry or cement grout via
one (1) of the tremie methods.

2. All plugging requirements in 10 CSR
23-3.110 shall be met except as required in 10
CSR 23-3.090(13)(D).

(E) All drilling-derived fluids, displaced
water, and solid materials shall be container-
ized and sampled before disposal in accor-
dance with federal, state, and local regula-
tions based on analytical results.

(F) Any completed (new or reconstructed)
well in which contaminants listed in Table
3.15 or other contaminants pursuant to 10
CSR 60-4 are encountered at levels above the
maximum contaminant level (MCL), action
level (AL), remedial goals stated in the
Record of Decisions, and/or the risk-based
value(s) calculated in the most Tecent site
five- (5-) year review shall be plugged full-
length (10 CSR 23-3.090(13)(D)) or with
approval from the department the well owner
may be allowed to use the well provided
groundwater quality will not be degraded fur-
ther.

(G) Notwithstanding these provisions, the

federal government does not waive its rights
and authority under federal law, regulations,
or executive order within the boundaries and
applicable jurisdiction of federal property.

JOHN R. ASHCROFT
Secretary of State
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10 CSR 23-3 lcsni

Figure 3.1 All Drilling Areas.
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Figure 3.3 Drilling Area 2.
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Figure 3.4 Drilling Area 3.
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Figure 3.6 Drilling Area 5. This area includes the alluvial
plains of the Missouri and Mississippi rivers.
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Figure 3.8 Drilling Area 10.
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Figure 3.9 Drilling Area 12.
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Figure 3.10 Drilling Area 13.

Area Boundary Points

) /{ DD! LAT LONG

= i 3839003 9045 13"
2 383910 9044 44’
3 3839'26" 9044 32
4 3839'37" 9044 33"
5 383930 9044 58
6 383933 9044 59
7383932 9045 19"
8 3839'25" 904516’
9 383922 9045 22
10 3839'18" 9045 29"
11 3840°28" 9042 58"
12 3841°31"  9043'32:
13 3841°52"  9043'02"
14 3843'11"  9044'15°
15 3842'53"  9044'54"
16 38 43' 49" G045 713"
17 3843'50" 90 45' 33
18 384202 9046'S2°
19 3840'53"  9046' 49
20 3841'37"  9044'ST"
21 3841'22" 90 43" 14!
22 3840°24"  9043' 04"
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10 CSR 23-3 csn

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Original rule filed April 2,
1987, effective July 27, 1987. Emergency
amendment filed Nov. 16, 1993, effective
Dec. 11, 1993, expired April 9, 1994.
Amended: Filed Aug. 17, 1993, effective
March 10, 1994. Amended: Filed June 27,
2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1981 and 256.626,
RSMo 1985, amended 1991,

10 CSR 23-3.100 Sensitive Areas
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606 and 256.626,
RSMo 2000. Original rule filed April 2,
1987, effective July 27, 1987. Emergency
amendment filed Nov. 16, 1993, effective
Dec. 11, 1993, expired April 9, 1994.
Amended: Filed Aug. 17, 1993, effective
March 10, 1994. Amended: Filed July 13,
1994, effective Jan. 29, 1995. Amended:
Filed Nov. 1, 1995, effective June 30, 1996.
Amended: Filed April 23, 2001, effective
Dec. 30, 2001. Emergency amendment filed
March 21, 2005, effective April 1, 2005,
expired Sept. 27, 2005. Amended: Filed Sept.
27, 2005, effective April 30, 2006. Amended:
Filed Jan. 4, 2007, effective Aug. 30, 2007.
Amended: Filed June 27, 2018, effective Feb.
28, 2019.

10 CSR 23-3.110 Plugging of Water Wells

PURPOSE: This rule establishes standards
Jor plugging a water well.

(1) General Plugging Requirements for Water
Wells.

(A) Abandoned wells shall be plugged in
accordance with these rules pursuant to sec-
tions 256.603(1) and 256.615, RSMo. If a
well presents a contamination threat to
groundwater, the department may order that
the well be plugged.

(B) A permittee shall report to the depart-
ment any unplugged abandoned wells existing
on property where the permittee performed
work under these Tules.

(C) The well owner shall be responsible for
plugging abandoned wells or causing the well
to be plugged, except as follows:

1. When the pemmittee improperly
locates, constructs, or completes a well, then
the permittee is be responsible for plugging
the well unless the department has set a time-
frame for remediation of the well;

2. A dry hole shall be plugged within
thirty (30) days and a plugging registration
record submitted. A certification record is

not required; or

3. Wells that produce saline water shall
be plugged within thirty (30) days and a plug-
ging registration record submitted. A certifi-
cation record is not required.

(2) General Plugging Methods.

(A) A well that is to be plugged shall be
disconnected from the water distribution sys-
tem and the borehole sealed to prevent con-
taminants from entering an aquifer or prevent
aquifer mixing.

(B) Contaminated wells shall be plugged
by a permitted contractor. The department
shall be consulted for plugging specifications.
Groundwater sampling may be required.

(C) Wells contaminated by bacteria only
may be plugged by the well owner.

(D) Wells that have an unknown casing
depth shall be plugged full length with grout
materials pursuant to 10 CSR 23-
3.110(2)(E).

(E) Grout Materials—

1. Cement slurry;
2. Bentonite;
3. Bentonite slurry; or
4. Other approved grout.
(F) Grout Placement Methods—
1. Tremie;
2. Reverse tremie;
3. Gravity; or
4. Pressure.

(G) The top portion of the casing shall be
removed and the excavated area filled by well
type pursuant to 10 CSR 23-3.110(3).

(H) New or existing wells that have unusu-
al conditions, includes but not limited to, con-
tamination, a liner, a foreign object, or pump
stuck in the borehole shall be plugged full
length by a permitted contractor using
cement, emplacing the cement grout by one
(1) of the following methods: tremie, tremie
pressure, oT reverse tremie. Alternate plug-
ging methods may be used upon advanced
written approval by the department.

(3) Domestic and Multifamily Water Well
Plugging Requirements.

(A) Hand dug and augered wells less than
eighty feet (<80") in depth may be plugged
by the landowner or a non-permitted person.

1. Remove the pump, pipe, debris, and
surface covering.

2. Remove at a minimum the top one
foot (1") of well lining unless the well is
located in an agricultural setting where the
removal of well lining shall be three feet (3")
below ground surface. Lining may be com-
posed of Tock, brick, tile, tin, or clay pipe.

3. Disinfect the well. If water is in the
well, add chlorine to the water pursuant to 10
CSR 23-3.050(7). If no water is in the well,

disinfect the fill material as it is placed into
the well.

4. Fill the well with clean fill from total
depth to one foot (1') from ground surface or
if in an agricultural setting three feet (3")
from ground surface.

5. Fill the remaining hole with clay or
clay-rich soil. Soil should be mounded slight-
ly to help offset settling.

(B) Unconsolidated material wells.

1. Remove the pump, pipe, and any
debris from the well.

2. Remove the top two feet (2') of cas-
ing. If well is located in an agricultural set-
ting remove the top three feet (3") of casing
below ground surface. Excavate the area at
least two feet (2') in diameter larger than the
existing casing. If the well casing is sur-
rounded by a concrete pad or asphalt, the cas-
ing may be cut off flush.

3. Disinfect the well. If water is in the
well, add chlorine to the water pursuant to 10
CSR 23-3.050(7). If no water is in the well,
disinfect the fill material as it is placed into
the well.

4. Add clean fill.

A. Wells less than or equal to two
hundred feet (< 200") total depth, add clean
fill from total depth to approximately twenty
feet (20") below ground surface.

B. Wells greater than two hundred feet
(200") total depth, add clean fill from total
depth to approximately fifty feet (50") below
ground surface.

5. Add grout plug.

A. Wells less than or equal to two
hundred feet ( <200") total depth, add grout
from top of clean fill to one foot (1') below
ground surface in yard or non-agricultural
setting or three feet (3") below ground surface
in an agricultural setting. Grout plug shall
total twenty feet (20").

B. Wells greater than two hundred feet
(>200") total depth, add grout from top of
fill to one foot (1) below ground surface in
yard or non-agricultural setting or three feet
(3") below ground surface in agricultural set-
ting. Grout plug shall total fifty feet (50").

6. Add soil or clean fill.

A. Completely fill the excavated area
above the grout plug with soil or clean fill.

B. If the well casing is surrounded by
a concrete pad or asphalt, fill the top one foot
(1') of casing above the grout plug with
cement grout or quick-setting concrete.

7. If the well casing and screen are
removed from the well, native material is
allowed to collapse into the borehole; fill any
remaining borehole with grout and add a
minimum one foot (1') soil cap in a yard or
non-agricultural setting or a three foot (3")
soil cap in an agricultural setting.

JOHN R. ASHCROFT
Secretary of State
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(C) Bedrock wells.

1. Remove the pump, pipe, liner, and
debris from well. If any item is left in the
well, see 10 CSR 23-3.110(2)(H) for plug-
ging Tequirements.

2. Remove the top two feet (2') of cas-
ing. If well is located in an agricultural set-
ting remove the top three feet (3") of casing
below ground surface. Excavate the area at
least two feet (2") in diameter larger than the
existing casing. If the well casing is sur-
rounded by a concrete pad or asphalt, the cas-
ing may be cut off flush. If the top two feet
(2") of casing camnot be removed due to
encountering bedrock or hard impervious
material when digging around the casing, cut
the casing flush with the top of bedrock or
impervious material.

3. Disinfect the well. If water is in the
well, add chlorine to the water pursuant to 10
CSR 23-3.050(7). If no water is in the well,
disinfect the fill material as it is placed into
the well.

4. Add clean fill. If the well is not filled
full length with grout, then fill the well from
total depth to fifty feet (50") below the bot-
tom of the casing with clean fill.

5. Add a grout plug. Place a grout plug
on top of clean fill from a point fifty feet
(50") below the bottom of the casing com-
pletely filling the casing to one foot (17
below ground surface.

6. Add soil or clean fill. Fill the exca-
vated area above the grout plug and with soil.
Clean fill may be used to fill the excavated
area above the grout plug if the well site is to
be paved. If the well casing is surrounded by
a concrete pad or asphalt, then fill the top one
foot (1') of casing with cement grout or
quick-setting concrete.

7. For a well with greater than eighty
feet (>80") of casing the well may be
plugged as follows.

A. Add clean fill. Fill the well with
clean fill from total depth to fifty feet (50")
below the bottom of the casing.

B. Add a lower grout plug. The lower
grout plug shall extend from fifty feet (507)
below the bottom of the casing to at least thir-
ty feet (30") into the casing.

C. Add clean fill. Clean fill may be
added on top of the lower grout plug and
extend to fifty feet (50') below ground sur-
face.

D. Add an upper grout plug. The
upper grout plug shall extend from the top of
clean fill (fifty feet (50") below ground sur-
face) to one foot (1) below ground surface.

E. Add soil or clean fill pursuant to
10 CSR 23-3.110(3)(C)6.

8. For a well that has greater than one
hundred feet (> 100") of standing water, the

grout plug shall be emplaced by one (1) of the
following methods: tremie, tremie pressure,
Teverse tremie, or gravity. If the gravity
method is used only bentonite chips or pellets
are allowed and shall be added slowly to
avoid bridging. For reverse tremie, pour the
cement slurry in one (1) continuous opera-
tion. For all methods, the tremie pipe shall be
no greater than twenty feet (20°) from the
bottom of the well or the top of the fill mate-
Tial.

9. If the borehole does not have casing,
the borehole may be filled with clean fill
from total depth to fifty feet (50') below
ground surface. From fifty feet (50") to with-
in one foot (1") of ground surface, the bore-
hole shall be filled with grout. Fill the top
one foot (1') with soil or clean fill pursuant
to 10 CSR 23-3.110(3)(C)6.

(4) High Yield Well Plugging Requirements.
(A) Bedrock Wells.

1. All high yield wells may be plugged
using the following method without prior
approval from the department.

A. Remove all materials from the well
prior to plugging.

B. Cut the casing two feet (27) below
ground surface or flush with bedrock if
encountered. If the well is located in an agri-
cultural setting remove the top three feet (3")
of casing below ground surface.

C. Disinfect the well. If water is in
the well, add chlorine to the water pursuant
to 10 CSR 23-3.050(7).

D. Fill the well full length from total
depth to the top of casing with cement slurry
using one (1) of the tremie or reverse tremie
methods.

E. Fill the remaining hole above the
cut off casing with soil or fill material.

2. Other methods including the use of
fill material may be used upon receiving
advanced written approval by the department.

(B) Unconsolidated wells.

1. Wells two hundred feet or less
(<200 in total depth may be plugged as fol-
lows:

A. Remove all materials prior to plug-
ging;

B. Cut the casing two feet (2") below
ground surface. If well is located in an agri-
cultural setting remove the top three feet (3")
of casing below ground surface;

C. Fill the well from total depth to
twenty feet (20") from surface with disinfect-
ed clean fill;

D. Plug the upper twenty feet (20")
with bentonite or cement grout; and

E. Fill the remaining hole above the
cut off casing with soil or fill material.

2. Wells greater than two hundred feet

(>200" total depth may be plugged pursuant
to 10 CSR 23-3.110(3)(B).

3. Other plugging materials and meth-
ods may be used upon receiving advanced
written approval by the department.

(5) Imactive Water Wells may remain
unplugged for a period no longer than five (5)
years from the date the well became inactive
provided the well owner obtains written
approval from the department.

(A) Certified wells. Upon approval of inac-
tive water well status, the pump must be
removed and the wellhead provided with a
permanent steel plate welded or a PVC cap
glued. At the end of the five (5) year period,
the well is considered abandoned and shall be
plugged if not in service pursuant to 10 CSR
23-3.110.

(B) Noncertified wells. Prior to approval of
inactive water well status, the following shall
be completed:

1. The well owner or permitted pump
installation contractor shall remove the
pump;

2. Allow the department to inspect the
well by use of a downhole camera;

3. Protect the wellhead by a permanent
steel plate welded or a PVC cap glued; and

4. The well casing length shall meet the
construction requirement for the drill area the
well is located in.

(C) The department will deny the request
for inactive status if any of the requirements
listed under 10 CSR 23-3.110(4)(B) are not
met, the well does not meet minimum con-
struction standards, or the well is found to be
in a state of disrepair.

1. The well owner may reconstruct the
well to meet minimum construction stan-
dards. Once the reconstruction report is
approved, the well owner may reapply for
inactive well status.

2. If the well is not operational at the
end of the five (5) year period, the well is
considered abandoned and shall be plugged if
not in service pursuant to 10 CSR 23-3.110.
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10 CSR 23-3 ﬁsn

AUTHORITY: sections 256.606, 256.614,
256.615, and 256.626, RSMo 2016.* This
rule was previously filed as 10 CSR 23-
3.020(3)-(9). Emergency rule filed Nov. 16,
1993, effective Dec. 11, 1993, expired April
9, 1994. Original rule filed Aug. 17, 1993,
effective March 10, 1994. Amended: Filed
July 13, 1994, effective Jan. 29, 1995.
Amended: Filed June 27, 2018, effective Feb.
28, 2019.

*Original authority: 256.606, RSMo 1991; 256.614,
RSMo 1985, amended 1991; 256.615, RSMo 1991; and
256.626, RSMo 1985, amended 1991,

JoHN R. ASHCROFT (1/29/19}
Secretary of State
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10 CSR 234 csn

Title 10—DEPARTMENT OF
NATURAL RESOURCES
Division 23—Well Installation
Chapter 4—Monitoring Well

Construction Code

10 CSR 23-4.010 Definitions
(Rescinded February 28, 2019)

AUTHORITY: sections 256.603, 256.606,
and 256.626, RSMo 2000. Emergency rule
filed Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Original rule filed
Aug. 17, 1993, effective March 10, 1994.
Amended: Filed July 13, 1994, effective Jan.
29, 1995. Amended: Filed Nov. 1, 1995,
effective June 30, 1996. Amended: Filed Nov.
18, 2010, effective July 30, 2011. Rescinded:
Filed June 27, 2018, effective Feb. 28, 2019.

10 CSR 23-4.020 Certification and Regis-
tration for Monitoring Wells
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606, 256.614,
and 256.626, RSMo 2000. Emergency rule
filed Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Original rule filed
Aug. 17, 1993, effective March 10, 1994.
Amended: Filed Nov. 1, 1995, effective June
30, 1996. Amended: Filed Nov. 18, 2010,
effective July 30, 2011. Rescinded: Filed June
27, 2018, effective Feb. 28, 2019.

10 CSR 23-4.030 Location of Wells
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606 and 256.626,
RSMo 2000. Emergency rule filed Nov. 16,
1993, effective Dec. 11, 1993, expired April
9, 1994. Original rule filed dug. 17, 1993,
effective March 10, 1994. Amended: Filed
Nov. 18, 2010, effective July 30, 2011.
Rescinded: Filed June 27, 2018, effective
Feb. 28, 2019.

10 CSR 23-4.040 Drilling Methods for
Monitoring Wells
(Rescinded July 30, 2011)

AUTHORITY: sections 256.606 and 256.626,
RSMo Supp. 1991. Original rule filed Aug.
17, 1993, effective March 10, 1994. Amend-
ed: Filed July 13, 1994, effective Jan. 29,
1995. Rescinded: Filed Nov. 18, 2010, effec-
five July 30, 2011.

10 CSR 23-4.050 General Protection of
Groundwater Quality and Resources

PURPOSE: This rule prevents the use of
monitoring wells for any purpose other than
the purpose for which they were designed and
allows certain modifications to the applica-
fion of these rules.

(1) Monitoring wells shall not be converted to
any other type of well unless advanced writ-
ten approval is obtained from the department.

(2) Monitoring wells shall be constructed so
that aquifer mixing does not occur and may
not be screened through the soil-bedrock
horizon unless advanced written approval is
obtained from the department. Drilling water
shall be of potable quality.

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Emergency rule filed Nov. 16,
1993, effective Dec. 11, 1993, expired April
9, 1994. Original rule filed Aug. 17, 1993,
effective March 10, 1994. Amended: Filed
Nov. 1, 1995, effective June 30, I1996.
Amended: Filed Nov. 18, 2010, effective July
30, 2011. Amended: Filed June 27, 2018,
effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991 and 256.626,
RSMo 1985, amended 1991,

10 CSR 23-4.060 Construction Standards
for Monitoring Wells

PURPOSE: This rule describes the minimum
construction standards for monitoring wells.

(1) Riser Pipe and Screen Material.

(A) Chemical Compatibility. If used in a
monitoring well, the riser pipe and screen
material selected shall resist chemical corro-
sion for the life of the proposed monitoring
program and be new and free from contami-
nants that would adversely affect the quality
of the groundwater.

(B) Riser Pipe and Screen Materials. The
following types of riser pipe and screen mate-
rials may be used:

1. Thermoplastic materials, including
polyvinyl chloride (PVC) and acryloni-
trilebutadiene-styrene (ABS);

2. Metallic materials, including carbon
steel, low-carbon steel, galvanized steel, and
stainless steel (304 and 316);

3. Fluoropolymer materials, including
polytetrafluoroethylene (PTFE), tetrafluo-
roethylene (TFE), fluorinated ethylene
propylene (FEP), perfluoroalkoxy (PFA),
polyvinylidene fluoride (PVDF), and
polamides (such as Nylon); and

4. Other types of riser pipe and screen
may be used upon advanced written approval
from the department.

5. Industry standard mesh material or
pre-manufactured slotted screen is the only
approved material for screening; hand-cut
solid wall pipe is not allowed.

(C) Thermoplastic and fluoropolymer riser
pipe shall—

1. Be new and meet ASTM standards;

2. Be a minimum diameter of two inch-
es (2") except that direct-push wells may have
riser pipe with a minimum nominal diameter
of three-quarters of an inch (3/4™);

3. Be a minimum of Schedule 40 for
wells one hundred feet or less (<100") and a
minimum of Schedule 80 for wells greater
than one hundred feet (> 100"). Gas-migra-
tion wells using a soil gas implant and tubing
are exempt from this requirement; and

4. Be joined to screen by a watertight
mechanical type joint.

(D) Metallic riser pipe shall—

1. Be a minimum diameter of two inch-
es (2") except that direct-push wells may have
Tiser pipe and screen with a minimum diam-
eter of three-quarters of an inch (3/4™).

2. Have an equivalent wall thickness—

A. For carbon, low-carbon, and gal-
vanized steel not less than Schedule 40;

B. For stainless steel not less than
Schedule 5; and

C. For joint wall thickness shall not
less than Schedule 40; and

3. Be joined by a watertight mechanical
joint or welded.

(2) Casing Material.

(A) Casing Materials. The following types
of casing shall be used:

1.Thermoplastic materials;

2. Fluoropolymer materials;

3. Metallic materials, including steel
casing material that meets the minimum spec-
ifications pursuant to 10 CSR 23-3.030(1).
The joining of two (2) dissimilar metals is not
allowed; or

4. Other types of casing may be used
upon advanced written approval from the
department.

(B) Casing diameter shall be a minimum of
four inches (4") larger than the outside diam-
eter of the riser pipe being installed.

(C) Casing borehole diameter shall be a
minimum of four inches (4") larger in diam-
eter than the outside diameter of the casing.

(D) The casing, if installed, shall be grout-
ed full-length with high solids bentonite slur-
Ty or cement slurry pursuant to 10 CSR 23-
4.060(9) using the tremie method or one (1)
of the pressure grouting methods pursuant to
10 CSR 23-3.030(1)(B). Extend the annular

JOHN R. ASHCROFT
Secretary of State
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seal for the riser from a point at least two feet
(2') below the base of the casing up to the
base of the surface completion.

(3) Monitoring well boreholes shall—

(A) Be clean and free of obstructions;

(B) Have a diameter that is at least four
inches (4") larger than the outside diameter
of the riser pipe and screen;

(C) For gas-migration type wells using soil
vapor implants, be a minimum of one inch
(1") in diameter and be exempt from these
borehole standards if properly plugged with-
in thirty (30) days of completion; and

(D) For direct-push wells, be a minimum
of three and one-quarter inches (3.25") in
diameter and be exempt from these borehole
standards if properly plugged within thirty
(30) days of completion.

(4) Open-hole completions may be allowed
upon advanced written approval by the
department. If approved, the open-hole por-
tion shall be in competent, consolidated
bedrock, with the casing extending from the
surface to the minimum total depth and min-
imum depth into bedrock pursuant to 10 CSR
23-3.090 for a domestic well at that location.
The casing shall be grouted full-length using
methods and materials pursuant to 10 CSR
23-4.060(2)(E).

(5) Inmstallation of Well Screen and Riser
Assembly. The well screen and riser assem-
bly shall be centered in the borehole before
the installation of the filter pack, unless a
prepack filter is used. Extend the riser pipe
from the well screen into the surface comple-
tion. Monitoring wells greater than fifty feet
(>50") in depth shall have centralizers
installed at the base of the well screen and at
the top of the filter pack. A centralizer is not
necessary for direct-push wells or wells con-
structed through hollow-stem augers.

(6) Primary Filter Pack. All monitoring wells
shall have a primary filter pack installed
using one (1) of the following methods. Other
methods may be used upon advanced written
approval by the department.

(A) Artificially Constructed Filter Pack
Placement. Place the filter pack material
evenly around the well screen via a tremie
pipe. The tremie pipe must be placed within
five feet (5") of the bottom of the well screen
and the filter pack material poured into the
tremie pipe while the pipe is slowly removed.
Fill the borehole with filter pack material to
within one to five feet (1'-5") above the well
screen. If the well is drilled using the hollow
stem auger method, the filter pack material
may be poured through the hollow stem auger

as it is removed from the borehole. Prepacked
filter pack assemblies may be used in lieu of
artificially constructed filter pack placement.

(B) Naturally Developed Filter Pack Place-
ment. The existing geologic material may be
allowed to collapse around the well screen
provided the well can be developed.

(C) The primary filter pack on shallow
monitoring wells shall extend a minimum of
six inches (6™) above the top of the well
scTeen.

(D) Soil vapor implants shall have a mini-
mum primary filter pack of six inches (6™)
above and below each implant.

(7) Secondary Filter Pack. All monitoring
wells shall have a secondary filter pack unless
non-slurry bentonite is used as a bentonite
seal or annular seal. The secondary filter
pack shall extend from one foot to two feet
(1'-2") above the primary filter pack and
consist of one foot to two feet (1'-2") of clean
fine sand.

(8) Bentonite Seal. A bentonite seal of two
feet (2") or greater is required if the annular
seal is composed of slurry grout material and
a secondary filter pack is not used.

(A) Placement of the Bentonite Seal in the
Saturated Zone. When the bentonite seal is to
be emplaced in the saturated zone, only ben-
tonite chips or pellets may be used. To avoid
flash swelling and bridging, the fine ben-
tonite material, which may develop during
transport, shall not be introduced into the
well bore. Place the bentonite chips evenly
around the riser pipe.

(B) Placement of the Bentonite Seal in the
Unsaturated Zone. When the top of the sec-
ondary filter pack is in the unsaturated zone,
bentonite chips, pellets, or granules may be
used provided the bentonite is hydrated in
place with potable water. Bentonite slurry
may be used to fill the annular space from the
top of the secondary filter pack, if present, to
the surface seal via a tremie pipe. If the total
depth of the slurry being placed exceeds five
feet (5), use a side discharge to limit disrup-
tion of the filter packs.

(9) Imstallation of the Amnnular Seal. The
annular seal must extend from the secondary
filter pack or bentonite seal to the base of the
surface completion. The combined annular
seal and bentonite seal (if a bentonite seal is
utilized) must be at least two feet (2") thick
unless monitoring for shallow contaminants.
Monitoring wells constructed for shallow
monitoring must have a minimum combined
annular seal and bentonite seal (if a bentonite
seal is used) of at least one foot (1"). The fol-
lowing grout types are permitted in monitor-

ing wells:

(A) Bentonite Slurry-Grout. High solids
sodium bentonite slurry, at least twenty to
thirty percent (20%-30%) by weight solids,
must be tremie grouted from the bottom to
the top of the amnular space in one (1) con-
tinual operation;

(B) Nonslurry Bentonite. Chipped or pel-
letized varieties that are designed to fall
through standing water may be used when
sealing the annulus of a well that is below the
saturated zone. Granulated and powdered
bentonite must never be poured through
standing water because they will flash swell
and bridge off before getting to the bottom of
the annular space. Bentonite chips or pellets
may be used to seal portions of the annular
space that are in the unsaturated zone. Gran-
ulated and powdered varieties are not permit-
ted to be used in the unsaturated zone unless
they are used to create a slurry, due to their
flash swelling properties which would prevent
hydration of the complete column of ben-
tonite. When using bentonite chips or pellets
in the unsaturated zone, it must be hydrated
after each three feet (3") interval has been
emplaced. To properly hydrate the bentonite,
a minimum of three (3) times as much water
as bentonite must be used. Water used must
be of potable quality;

(C) Cement Slurry.

1. Cement slurry may only be used if
additives are incorporated to minimize
shrinkage.

A. The powdered bentonite additive
must be thoroughly mixed with the water
before it is added to the cement. Powdered
bentonite from two percent to six percent
(2%-6%) by weight must be added.

B. Other shrinkage reducing additives
may be used provided advanced written
approval is obtained from the department;

2. The water used to mix cement slurry
must be of potable quality; and

3. Cement slurry must be emplaced in
the annulus via a tremie pipe placed to the
bottom of the annular space. The tremie pipe
must have a side discharge which directs the
grout away from the bentonite seal, reducing
the potential for infiltration. The grouting of
the annular space must be completed in one
(1) continual operation, lifting the tremie
pipe as the space fills. A staged grouting pro-
cedure may be used provided advanced writ-
ten approval is obtained from the department;
or

(D) Other types of grout may be used pro-
vided advanced written approval is obtained
from the department.

(10) Surface completion on all monitoring
wells is required.
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(A) Above-Ground Completions. Above-
ground completions must meet the following
standards:

1. The protective casing must extend
from at least one and one-half feet (1 1/2")
above the finished grade of the ground sur-
face to a point at least two feet (2') below the
finished grade, except as stated in 10 CSR
23-4.060(10)(B) of this Tule for flush-mount
completions. The above-ground completion
must be placed in a hole that is at least eight
inches (8") in diameter larger than the above-
ground completion size. Protective posts are
required for above-ground completed moni-
toring wells in traffic areas. The protective
casing must be centered in this hole and con-
crete poured around the casing to secure it.
Cement or bentonite slurry is not allowed.
All water must be removed from the enlarged
hole before concrete is added. The surface of
the concrete must slope away from the pro-
tective casing so that pooling of surface water
does not occur;

2. A weep hole or alternate method must
be employed to ensure water does not accu-
mulate inside the protective casing to the
point that the top of the riser is submerged;
and

3. A locking well cap and a suitable lock
must be attached to the top of the above-
ground completion. The riser pipe must be
sealed with a watertight cap and must extend
at least two feet (2") above the finished sur-
face grade in flood prone areas.

(B) Flush-Mount Well Completions. The
flush-mount assembly must be at least eight
inches (8") in length and have a tamper-resis-
tant watertight lid. The riser pipe must be
sealed with a watertight cap. The flush-mount
surface completion must be set into a hole
that is at least eight inches (8") in diameter
larger than the diameter of the flush-mount
assembly and set in concrete. If the monitor-
ing well is being placed through asphalt or
conerete, a hole that is a least four inches (4")
in diameter larger than the diameter of the
flush-mount assembly must be constructed.
The flush mount must then be set in concrete.
Cement or bentonite slurry is not allowed.

(C) All monitoring wells must be uniquely
identified at the surface completion.

(11) Alternate monitoring well construction
procedures, methods, or technologies may be
used provided advanced written approval is
obtained from the department.

(12) The installation and use of sampling,
development, maintenance, or testing devices
and equipment in monitoring wells is not reg-
ulated except that the installation of a pump-
ing system in wells used for remediation or

clean-up must be performed by a non-restrict-
ed pump installation contractor.

(13) Nested well construction may be allowed
upon advanced written approval by the
department. Gas-migration wells constructed
using soil vapor implants shall meet mini-
mum primary filter pack requirements pur-
suant to 10 CSR 23-4.060(6), have a mini-
mum bentonite seal of one foot (1") placed
between each primary filter pack, and have a
minimum of one and one-half feet (1.5") of
bentonite seal placed between the uppermost
primary filter pack and the base of the sur-
face completion.

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Emergency rule filed Nov. 16,
1993, effective Dec. 11, 1993, expired April
9, 1994. Original rule filed Aug. 17, 1993,
effective March 10, 1994. Amended: Filed
July 13, 1994, effective Jan. 29, 1995.
Amended: Filed Nov. 1, 1995, effective June
30, 1996. Amended: Filed Nov. 18, 2010,
effective July 30, 2011. Amended: Filed June
27, 2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991 and 256.626,
RSMo 1985, amended 1991,

10 CSR 23-4.070 Monitoring Well Develop-
ment
(Rescinded July 30, 2011)

AUTHORITY. sections 256.606, 256.626,
and 256.637, RSMo 1994. Original rule filed
Aug. 17, 1993, effective March 10, 1994.
Amended: Filed July 13, 1994, effective Jan.
29, 1995. Amended: Filed Nov. 1, 1995,
effective June 30, 1996. Rescinded: Filed
Nov. 18, 2010, effective July 30, 2011.

10 CSR 23-4.080 Plugging of Monitoring
Wells

PURPOSE: This rule sets standards for the
plugging of monitoring wells.

(1) When plugging a monitoring well, the fol-
lowing minimum requirements shall be met:

(A) Remove all pumps, sampling equip-
ment, debris, or other substances;

(B) Remove the surface completion from
the borehole ensuring that the grout seal is
not disturbed. Cut off riser pipe and/or cas-
ing two feet (2') below ground surface;

(C) Fill the well from bottom to within one
foot (1") of ground surface with grout pur-
suant to 10 CSR 23-4.060(9);

(D) After the grout is fully cured, check
for settlement and top off if necessary. Fill

remaining hole with soil or pave.

(E) Flush mount completions in paved
areas may be left in place and filled with
asphalt or concrete;

(F) A monitoring well may be completely
excavated as opposed to being plugged with
grout. If the well is over drilled, the borehole
shall be completely filled with grout pursuant
to 10 CSR 23-4.060(9); and

(G) A non-restricted monitoring well
installation contractor must be on site at all
times during the excavation and plugging
operations.

(2) Temporary monitoring wells ten feet (10")
or greater in depth must be plugged by
Temoving any temporary pipe and filling the
well from total depth to two feet (2') from the
ground surface with approved grout, with the
remainder of the well filled with compacted
uncontaminated native material or grout.
Temporary monitoring wells shall be plugged
within thirty (30) days of the date of comple-
tion.

AUTHORITY: sections 256.606, 256.615,
and 256.623, RSMo 2016.* Emergency rule
filed Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Original rule filed
Aug. 17, 1993, effective March 10, 1994.
Amended: Filed July 13, 1994, effective Jan.
29, 1995. Amended: Filed Nov. 1, 1995,
effective June 30, 1996. Amended: Filed Nov.
18, 2010, effective July 30, 2011. Amended:
Filed June 27, 2018, effective Feb. 28, 2019.

*Original authority: 256.608, RSMo 1981; 256.615,
RSMo 1991; and 256.623, RSMo 1985, amended 1991,
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Chapter 5—Heat Pump Construction Code

10 CSR 23-5 csn

Title 10—DEPARTMENT OF
NATURAL RESOURCES
Division 23—Well Installation

Chapter 5—Heat Pump Construction
Code

10 CSR 23-5.010 Definitions
(Rescinded February 28, 2019)

AUTHORITY: sections 256.603, 256.606,
and 256.626, RSMo 2000. Emergency rule
filed Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Original rule filed
Aug. 17, 1993, effective March 10, 1994.
Amended: Filed Nov. 1, 1995, effective June
30, 1996. Amended: Filed May 17, 2013,
effective Dec. 30, 2013. Rescinded: Filed
June 27, 2018, effective Feb. 28, 2019.

10 CSR 23-5.020 Certification and Regis-
tration of Heat Pump Systems
(Rescinded February 28, 2019)

AUTHORITY: secfions 256.606, 256.623,
and 256.626, RSMo 2000. Emergency rule
filed Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Original rule filed
Aug. 17, 1993, effective March 10, 1994.
Amended: Filed Nov. 1, 1995, effective June
30, 1996. Amended: Filed May 17, 2013,
effective Dec. 30, 2013. Rescinded: Filed
June 27, 2018, effective Feb. 28, 2019.

10 CSR 23-5.030 General Protection of
Groundwater Quality and Resources

PURPOSE: This rule prevents the use of heat
pump wells for any other purpose.

(1) Heat pump wells shall not be converted to
any other type of well unless advanced writ-
ten approval is obtained from the department.

(2) On open-loop systems that utilize ground-
water wells, it is the responsibility of the
water well installation contractor to ensure
that the integrity of the annular seal remains
viable for three (3) years after the date of cer-
tification unless it can be shown that the well
seal has been damaged by other persons.

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Emergency rule filed Nov. 16,
1993, effective Dec. 11, 1993, expired April
9, 1994. Original rule filed Aug. 17, 1993,
effective March 10, 1994. Amended: Filed
May 17, 2013, effective Dec. 30, 2013.
Amended: Filed June 27, 2018, effective Feb.
28, 2019.

*Original authorify: 256.606, RSMo 1991 and 256.626,
RSMo 1985, amended 1991,

10 CSR 23-5.040 Location of Heat Pump
Wells

PURPOSE: This rule sets standards for the
placement of heat pump wells.

(1) A vertical heat pump well shall be located
on a site which has good surface drainage and
prevents the accumulation of water within ten
feet (10") of the well and any buried pipes.

(2) Distances from pollution or contamina-
tion sources. A vertical heat pump well shall
be at least—

(A) Three hundred feet (300") from a stor-
age area for commercial fertilizers or chemi-
cals, landfill, lagoon, or above-ground or
underground storage tank for petroleum,
petroleum products or chemicals.

(B) One hundred feet (100") from a below-
grade manure storage area, cesspool, lagoon,
unplugged abandoned well, subsurface dis-
posal field (lateral field), grave, building or
yard used for livestock or poultry, privy, or
other contaminants that may drain into the
ground.

(C) Fifty feet (50") from an existing oper-
ating well, septic tank, buried sanitary sewer,
rim of a sinkhole, a pit or unfilled space
below ground surface, a sump, except that a
closed-loop heat pump well may be drilled
closer than fifty feet (50') to a basement or
another heat pump well.

(3) Any heat pump well that encounters oil
and/or gas must have a grout plug from fifty
feet (50') below the oil and/or gas bearing
zone to fifty feet (50") above the oil and/or
gas bearing zone. The grout plug must be
composed of neat cement grout with a two
percent-six percent (2%-6%) bentonite addi-
tive and be placed via tremie. The well must
be grouted pursuant to 10 CSR 23-
5.050(7)(A), from the bottom of the neat
cement grout plug to total depth and from the
top of the neat cement grout plug to the sur-
face. If the well terminates in the oil and/or
gas bearing zone, a grout plug composed of
neat cement with a two percent-six percent
(2%-6%) bentonite additive and placed via
tremie must be placed from total depth to
fifty feet (50") above the oil and/or gas bear-
ing zone. The well must be grouted pursuant
to 10 CSR 23-5.050(7)(A), from the top of
the neat cement grout plug to the surface.

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Emergency rule filed Nov. 16,
1993, effective Dec. 11, 1993, expired April
9, 1994. Original rule filed Aug. 17, 1993,
effective March 10, 1994. Amended: Filed
Nov. 1, 1995, effective June 30, 1996. Amend-

ed: Filed May 17, 2013, effective Dec. 30,
2013. Amended: Filed June 27, 2018, effective
Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991 and 256.626,
RSMo 1985, amended 1991,

10 CSR 23-5.050 Construction Standards
for Closed-Loop Heat Pump Wells

PURPOSE: This rule describes the minimum
standards for a properly constructed closed-
loop heat pump well.

(1) Casing, when used, shall follow the min-
imum standards pumsuant to 10 CSR 23-
3.030(1)(A) and be grouted full-length.

(2) Heat Pump Loop Material. In a closed-
loop heat pump well, the material used to
make up the heat-exchange loop that is placed
in the borehole or trench must be composed
of high density polyethylene or polybutylene
pipe and must be installed and grouted with-
out delay upon completion of drilling each
well.

(A) High Density Polyethylene Pipe. This
pipe must be manufactured in accordance
with dimensional specifications of ASTM D-
2513 or ASTM F-714 and must have a mini-
mum cell classification of PE345434C or
PE355434C when tested under ASTM D-
3350 to be acceptable for use in closed-loop
heat pump systems.

(B) Polybutylene Pipe. This pipe must be
manufactured in accordance with ASTM D-
2581. The pipe material must be—

1. Either Class B (general purpose and
dielectric, in colors) or Class C (weather
resistant, black in color containing not less
than two percent (2%) carbon black);

2. Type II (density, ninety-one thou-
sandths to ninety-two thousandths (0.091-
0.092) grams per centimeter (g/cm));

3. Grade 1 (flow rate twenty-five thou-
sandths to seventy-five thousandths (0.025-
0.075) gallons per ten (10) minutes (g/10
miny).

(C) Other pipe may be used upon advanced
written approval by the department.

(3) Comnecting Closed-Loop Pipe. Polyethy-
lene and polybutylene pipe must be thermally
fused according to the pipe manufacturer’s
specifications and must not leak after assem-
bly.

(A) Other connection methods may be
used upon advanced written approval by the
department.

(4) Heat Transfer Fluid. The fluid used
inside the closed-loop assembly must meet

JOHN R. ASHCROFT
Secretary of State
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Division 23—Well Installation

the following standards:
(A) Heat transfer fluids must be composed
of—

1. Inhibited glycol;

2. Methanol;

3. Water;

4. Ethanol; or

5. Other fluids may be used upon
advanced written approval by the department.

(B) The fluid as it is used in a diluted state
in the closed-loop must have the following
properties:

1. Be ninety percent (90%) biodegrad-
able;

2. Demonstrate low corrosion to all
materials common to ground source heat
pump systems;

3. Be homogeneous, uniform in color,
free from lumps, skins, and foreign material
that would be detrimental to fluid usage;

4. Not have a flash point lower than
ninety degrees Celsius (30°C);

5. Not have a five- (5-) day biological
oxygen demand (BOD) at ten degrees Celsius
(10°C) that exceeds two-tenths (0.2) gram
oxygen per gram nor be less than one-tenth
(0.1) gram oxygen per gram;

6. Have a toxicity that is less than the
lethal dose (LD) of fifty (50) oral-rats of five
(5) grams per kilogram; and

7. Show neither separation, or increase
in turbidity, from exposure to heat or cold;
and

(C) While this Tule attempts to define
antifreeze fluids that will protect the environ-
ment, it is the responsibility of the permittee
to take necessaTy precautions to ensure
groundwateT protection.

(5) Borehole Size. The hole size for heat
pump wells that are grouted full-length with
high solids bentonite slurry (see 10 CSR 23-
5.050(9)(A)) must be of sufficient size to
allow placement of the pipe and placement of
a tremie to emplace the high solids bentonite
slurry grout. The slurry must be pumped via
tremie to fill the hole and surround all pipes.
There must be at least one-half inch (1/2")
between the hole and all pipes. If full-length
high solids bentonite slurry is not used, then
the following hole sizes are required:

(A) At least a six-inch (6") borehole when
the loop pipe is one and one-quarter inch (1
1/4™) or greater in diameter;

(B) At least a five-inch (5") borehole when
the loop pipe is less than one and one-quarter
inch (1 1/4") in diameter.

(6) Borehole Depth. Closed-loop heat pump
wells must not be deeper than five hundred
feet (500"). Total depth of a new heat pump
well in Drilling Area 12 (formerly Special

Area 3) and Drilling Area 13 (formerly Spe-
cial Area 4) shall be determined in advance of
drilling by the department.

(7) Grouting Depth of Vertical Heat Pump
Wells. Grouting the annulus of a heat pump
well must be completed immediately after the
well is drilled due to cave-in potential in the
uncased hole.

(A) Vertical heat pump wells require the
annular space between the loop material,
borehole, and/or casing to be grouted full
length using materials in 10 CSR 23-
5.050(8).

(B) Vertical heat pump wells drilled two
hundred feet (200") or less that are not grout-
ed fulllength must follow the hole size
requirements stated in section (5) and non-
slurry bentonite plugs must be placed in the
borehole. A plug (first plug) must be placed
forty feet (40") above the total depth of the
borehole. This plug must be composed of
bentonite chips or pellets utilizing at least one
(1) bag of bentonite resulting in at least a five
foot (5" plug. Every forty feet (40") of bore-
hole that exists above the first plug must have
a plug set as described in this section. A near
surface plug, consisting of bentonite granules
or powder, must be set from a point ten feet
(10") below the bottom of the trench that con-
nects the closed-loop to the heat pump
machine to the base of the trench. All ben-
tonite plugs must be hydrated immediately
with six to eight (6-8) gallons of potable
water for each bag of bentonite after
emplacement if they are in the unsaturated
zone. All clean fill material placed between
the bentonite plugs must be chlorinated.
Clean fill is defined as sand, local drill cut-
tings, pea gravel, varied sized agricultural
lime, or clean aggregate free from contami-
nation. Contractors utilizing this type of
grouting method must notify the department
at least forty-eight (48) hours prior to begin-
ning any construction on the system. The
department will maintain a list of current
notification methods (includes, but is not lim-
ited to, telephone, fax, email, voice mail, and
the department’s online notification system)
and contact information available online or
upon request. Notification information must
include: owner name, owner address, GPS
location, date work is to begin, primary con-
tractoT name, primary contractor permit
number, drilling contractor name, and
drilling contractor permit number.

(8) Approved Grout Materials. The following
four (4) grout types are permitted for use in
heat pump wells:

(A) Bentonite Slurry. High solids sodium
bentonite slurry must be at least twenty per-
cent to thirty percent (20%-30%) by weight
solids to be used as grout. Thickened drilling
mud or thinner bentonite slurry is strictly
prohibited. When bentonite slurry is used, it
must be applied in one (1) continual motion,
through a tremie lowered to the grouting
point;

(B) Nonslurry Bentonite. Only chipped or
pelletized bentonite may be used when seal-
ing the annulus of a well that is below the
water level in the saturated zone. All nonslur-
Ty sodium bentonite varieties may be used in
the unsaturated zone if the hole is dry and no
bridging occurs. The dry bentonite must be
hydrated after emplacement;

(C) Thermal Grout Slurry. Grout contain-
ing at least seven and one-half percent (7.5 %)
by weight bentonite solids and no more than
sixty-five percent (65%) by weight silica
solids may be used as grout. Specialized
pumps are required to pump thermal grout
slurry through a tremie lowered to within
twenty feet (20" of the base of the borehole;
and

(D) Other Grout. Other types of grout may
be used if advanced written approval is
obtained by the department.

(9) Wells that Encounter Karst Conditions.
‘When a borehole encounters caves or larger
fractures, chlorinated clean fill, such as grav-
¢l or sand, may be used to fill these intervals.
Small fractures are effectively sealed by using
chipped, hydrated bentonite. If the borehole
cannot be grouted as specified, it must be
plugged.

(10) Jetted Heat Pump Wells. Closed-loop
heat pump wells that are jetted in Drilling
Area 5 (see Figure 5) must have a minimum
top grout plug of ten feet (10").

(11) Heat Pump Wells in Drilling Area 12
(formerly Special Area 3) may be constructed
provided advanced written approval is
obtained from the department pursuant to 10
CSR 23-3.090(12).

(12) Heat Pump Wells in Drilling Area 13
(formerly Special Area 4) may be constructed
provided advanced written approval is
obtained from the department pursuant to 10
CSR 23-3.090(13).

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Emergency rule filed Nov. 16,
1993, effective Dec. 11, 1993, expired April
9, 1994. Original rule filed Aug. 17, 1993,
effective March 10, 1994. Amended: Filed
July 13, 1994, effective Jan. 29, 1995.
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Amended: Filed Nov. 1, 1995, effective June
30, 1996. Amended: Filed Dec. 16, 2002,
effective June 30, 2003. Emergency amend-
ment filed March 21, 2005, effective April I,
2005, expired Sept. 27, 2005. Amended:
Filed Sepr. 27, 2005, effective April 30,
2006. Amended: Filed Jan. 4, 2007, effective
Aug. 30, 2007. Amended: Filed May 17,
2013, effective Dec. 30, 2013. Amended:
Filed June 27, 2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991 and 256.626,
RSMo 1985, amended 1991.

10 CSR 23-5.060 Construction Standards
for Open-Loop Heat Pump Systems

PURPOSE: This rule sets standards for open-
loop heat pump systems that use wells to pro-
duce or return groundwater.

(1) Open-loop groundwater supply wells shall
be constructed to domestic/multifamily well
standards pursuant to 10 CSR 23-3.030(1) if
it produces less than seventy (70) gallons per
minute and to high yield well standards pur-
suant to 10 CSR 23-3.030(3) if it produces
more than seventy (70) gallons of water per
minute. Any well that was constructed before
October 1987 that is utilized as the water sup-
ply or return for an open-loop heat pump sys-
tem is exempt from these rules, except that
the surface disposal of the water may be sub-
ject to other regulations.

(2) Heat pump systems and surface disposal
of used water may require a permit pursuant
to 10 CSR 20-6.

(3) Open loop water return wells shall be
constructed to domestic/multifamily well
standards pursuant to 10 CSR 23-3.030(1) if
it produces less than seventy (70) gallons per
minute and to high yield well standards pur-
suant to 10 CSR 23-3.030(3) if it produces
more than seventy (70) gallons of water per
minute. The depth of the return well shall be
a similar depth as the supply well and the
water must be returned to the same aquifer.
The water return pipe must extend at least
twenty feet (20") below the static water level.

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Emergency rule filed Nov. 16,
1993, effective Dec. 11, 1993, expired April
9, 1994. Original rule filed Aug. 17, 1993,
effective March 10, 1994. Amended: Filed
Nov. 1, 1995, effective June 30, 1996.
Amended: Filed May 17, 2013, effective Dec.
30, 2013. Amended: Filed June 27, 2018,
effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991 and 256.626,
RSMo 1985, amended 1991,

10 CSR 23-5.070 Closed-Loop Heat Pump
Systems That Use Refrigerants as the Heat
Transfer Fluid

(Rescinded December 30, 2018)

AUTHORITY: sections 256.606 and 256.626,
RSMo 2000. Emergency rule filed Nov. 16,
1993, effective Dec. 11, 1993, expired April
9, 1994. Original rule filed Aug. 17, 1993,
effective March 10, 1994. Amended: Filed
May 17, 2013, effective Dec. 30, 2013.
Rescinded: Filed April 25, 2018, effective
Dec. 30, 2018.

10 CSR 23-5.080 Plugging of Heat Pump
Wells

PURPOSE: This rule sets standards on the
proper plugging of wells used in heat pump
applications.

(1) Vertical Closed-Loop Heat Pump Wells.
To plug a properly constructed vertical
closed-loop heat pump well the following
specifications must be met:

(A) Remove all heat transfer fluid from the
closed-loop and take necessary precautions to
ensure groundwater protection; and

(B) Dig down to the top of borehole and
cut off the loop pipe at least three feet (3")
below the surface. Pump the remaining loop
full of bentonite or cement slurry. Allow the
grout to fill the upper one foot (1') of bore-
hole. Fill remaining hole with compacted
earth or pavement.

(2) Open-Loop Heat Pump Wells. Wells used
to supply water for heat pump and water
return wells must be plugged pursuant to 10
CSR 23-3.110.

AUTHORITY: sections 256.606, 256.623,
and 256.626, RSMo 2016.* Emergency rule
filed Nov. 16, 1993, effective Dec. 11, 1993,
expired April 9, 1994. Original rule filed
Aug. 17, 1993, effective March 10, 1994.
Amended: Filed May 17, 2013, effective Dec.
30, 2013. Amended: Filed June 27, 2018,
effective Feb. 28, 2019.

*Original auihority: 256.606, RSMo 1991; 256.623,
RSMo 1985, amended 1991; and 256.626, RSMo 1985,
amended 1991,

JoHN R. ASHCROFT (1/29/19}
Secretary of State
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Chapter 6—Test Hole Construction Code

10 CSR 23-6 csn

Title 10—DEPARTMENT OF
NATURAL RESOURCES
Division 23—Well Installation

Chapter 6—Test Hole Construction Code

10 CSR 23-6.010 Definitions
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606 and 256.626,
RSMo Supp. 1991. Original rule filed Aug.
17, 1993, effective March 10, 1994. Rescind-
ed: Filed June 27, 2018, effective Feb. 28,
2019.

10 CSR 23-6.020 General Protection of
Groundwater Quality and Resources

PURPOSE: This rule protects the overall
groundwater quality and resources in Mis-
souri.

(1) All test holes shall be constructed in a
manner that will conserve and protect the
groundwater Tesources and not be a source or
channel of contamination or pollution to any
aquifer.

(2) Test holes may be converted into other
types of wells provided advanced written
approval is obtained from the department and
the well is constructed to the minimum stan-
dards provided in 10 CSR 23.

AUTHORITY: sections 256.606, 256.615,
and 256.626, RSMo 2016.* Original rule
filed Aug. 17, 1993, effective March 10,
1994. Amended: Filed Nov. 1, 1995, effective
June 30, 1996. Amended: Filed June 27,
2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991; 256.615,
RSMo 1991; and 256.626, RSMo 1985, amended 1991.

10 CSR 23-6.030 Location of Test Holes

PURPOSE: This rule sets criteria for the
location of test holes.

(1) Setback distances shall be followed pur-
suant to 10 CSR 23-3.010(1) Table 3.1.

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Original rule filed Aug. 17,
1993, effective March 10, 1994. Amended:
Filed June 27, 2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991 and 256.626,
RSMc 1985, amended 1991,

10 CSR 23-6.040 Construction Standards
for Test Holes

PURPOSE: This rule describes the minimum
standards for a properly constructed ftest
hole.

(1) Casing when used shall follow the mini-
mum standards pursuant to 10 CSR 23-
3.030(1)(A).

(2) Casing Depth. If permanent surface cas-
ing is set, it must be set at least thirty feet
(30") into bedrock.

(3) Temporary Cap. All holes must be capped
during the period they remain unplugged pur-
suant to 10 CSR 23-3.030(1)(E).

(4) Grout when used to seal casing annulus
shall follow materials and methods pursuant
to 10 CSR 23-3.030(1)(C).

AUTHORITY: sections 256.606 and 256.626,
RSMo 2016.* Original rule filed Aug. 17,
1993, effective March 10, 1994. Amended:
Filed Nov. 1, 1995, effective June 30, 1996.
Amended: Filed June 27, 2018, effective Feb.
28, 2019.

*Original authority: 256.606, RSMo 1991 and 256.626,
RSMo 1985, amended 1991,

10 CSR 23-6.050 Plugging of Test Holes

PURPOSE: This rule establishes criteria for
the proper procedures to be followed when
plugging a test hole.

(1) All test holes, except those that are con-
verted to other types of wells shall be plugged
in accordance with this chapter within sixty
days from the date that the well was drilled.
Submit plugging registration records pursuant
to section 256.614.1, RSMo. Test holes are
exempt from submitting construction certifi-
cation records.
(A) Plugging the Test Hole.
1. Test holes with no surface casing.

A. Fill the test hole from total depth
to within two feet (2") of ground surface with
grout.

B. If the Davis Formation is penetrat-
ed, a grout plug shall extend from the bottom
of the formation to within two feet (2") of
ground surface.

C. A mechanical packer may be
installed at the bottom of the Davis Formation
or emplace clean fill from total depth to the
bottom of the Davis Formation to hold the
grout plug in place.

D. Fill the top two feet (2') of hole

with soil.
2. Test holes with removable surface cas-
ing pipe.

A. Remove the surface casing and
any interior casing if used.

B. Fill the test hole from total depth to
within two feet (2') of ground surface with
grout.

C. If the borehole has collapse poten-
tial, add grout as casing is withdrawn.

D. If the Davis Formation is penetrat-
ed, a grout plug shall extend from the bottom
of the formation to within two feet (2') of
ground surface.

E. A mechanical packer may be
installed at the bottom of the Davis Formation
or emplace clean fill from total depth to the
bottom of the Davis Formation to hold the
grout plug in place.

E. Fill the top two feet (2') of hole
with soil.

3. Test holes with grouted nonremovable
surface casing.

A. Cut the casing off two feet (2")
below ground surface or three feet in an agri-
cultural area. If bedrock is encountered, cut
the casing flush with the top of bedrock.

B. Fill the test hole from total depth to
within two feet (2") of ground surface with
grout.

C. If the Davis Formation is penetrat-
ed, a grout plug shall extend from the bottom
of the formation to within two feet (2') of
ground surface.

D. A mechanical packer may be
installed at the bottom of the Davis Formation
or emplace clean fill from total depth to the
bottom of the Davis Formation to hold the
grout plug in place.

E. Fill the top two feet (2") of hole
with soil.

(2) Test holes drilled to expand quarrying and
surface mining operations.

(A) Test holes completely destroyed within
one (1) year of the advance of the mine or
quarry shall have a ten foot (10") surface
grout plug and are exempt from plugging reg-
istration requirements.

(B) Test holes that are not destroyed with-
in one (1) year of the advance of the mine or
quarry are subject to plugging requirements
pursuant to 10 CSR 23-6.050(1).

(C) Test holes that penetrate the quarry or
mine floor which are not completely
destroyed by the quarry or mine operation
shall be plugged with grout from total depth
to the bottom of the quarry or mine and are
subject to plugging registration requirements.

(3) Clay mining operations. Test holes that do
not penetrate beneath an impermeable fire

JOHN R. ASHCROFT
Secretary of State

(1/29119)
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clay deposit shall have a ten foot (10") surface
grout plug and are exempt from plugging reg-
istration requirements.

(4) Unconsolidated material test holes less
than one hundred feet (< 100") deep.

(A) Test holes less than twenty feet (<20")
in depth may be plugged using clean fill or
uncontaminated native material and are
exempt from plugging registration require-
ments.

(B) One (1) registration report and fee is
required per site for test holes that are twen-
ty feet (20") in depth or greater. All test holes
plugged may be reported on one (1) form.

(C) Test holes where no ground water is
encountered, may be plugged using clean fill
or uncontaminated native material.

(D) Test holes may not be used for moni-
toring.

AUTHORITY: sections 256.606, 256.614,
256.615, and 256.626, RSMo 2016.* Origi-
nal rule filed Aug. 17, 1993, effective March
10, 1994. Amended: Filed July 13, 1994,
effective Jan. 29, 1995. Amended: Filed Nov.
1, 1995, effective June 30, 1996. Amended:
Filed June 27, 2018, effective Feb. 28, 2019.

*Original authority: 256.606, RSMo 1991; 255.614,
RSMo 1985, amended 1991; 256.615, RSMo 1991; and
256.626, RSMo 1985, amended 1991.

10 CSR 23-6.060 Confidentiality of Regis-
tration Report Form
(Rescinded February 28, 2019)

AUTHORITY: sections 256.606, 256.614,
256.615 and 256.626, RSMo Supp. 1991.
Original rule filed Aug. 17, 1993, effective
March 10, 1994. Rescinded: Filed June 27,
2018, effective Feb. 28, 2019.

CODE OF STATE REGULATIONS
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Chapter 1—General Procedures and Definitions

10 CSR 50-1 esn

Title 10—DEPARTMENT OF
NATURAL RESOURCES
Division 50—0il and Gas Council
Chapter 1—General Procedures
and Definitions

10 CSR 50-1.010 Organization
(Rescinded August 30, 2018)

AUTHORITY: sections 259.010, 259.020, and
259.030, RSMo Supp. 2015, and section
259.040, RSMo Supp. 2013. Original rule
filed Oct. 11, 1966, effective Oct. 22, 1966.
Amended: Filed Sept. 12, 1973, effective Sept.
22, 1973. Amended: Filed June 14, 1976,
effective Nov. 12, 1976. Amended: Filed Sept.
15, 2015, effective March 30, 2016. Rescind-
ed: Filed Dec. 29, 2017, effective Aug. 30,
2018.

10 CSR 50-1.020 General Procedures

PURPOSE: This rule provides for the gener-
al practice and procedure of the council and
the application of rules promulgated by the
council.

(1) All rules promulgated apply statewide
unless otherwise specifically excepted by a
written order of the council.

(2) The notice requirements in section
259.140, RSMo, apply to each hearing aris-
ing under Chapter 259, RSMo, and imple-
menting regulations heard by the council or
any agent appointed by the council.

(A) A copy of the notice of the hearing will
be mailed by the council to each person who
has filed for the purpose of receiving notice.
The notice will be mailed not less than ten
(10) business days prior to the hearing date.

(B) The council also will provide notice to
any person whose property interests may be
affected by the outcome of the hearing.

(3) The council, after a hearing as provided
by law, may order an operation to cease or
wells to be plugged upon a finding that any
provisions of the laws, Tules, or conditions of
the council or state geologist have been vio-
lated or that any fraud, deceit, or mistepre-
sentation was made to obtain the approval of
a permit. Appeals of any decision of the
council may be made as provided by law.

(4) Information submitted pursuant to Chap-
ter 259, RSMo, and implementing regula-
tions shall use Missouri nomenclature.

(5) Confidentiality. Information gathered pur-
suant to Chapter 259, RSMo, and implement-

ing regulations is public record pursuant to the
Missouri Sunshine law, Chapter 610, RSMo.
Confidentiality may be granted upon request,
in accordance with section 640.155.1, RSMo.
Cancelled permits are not considered confi-
dential.

(A) If a written request for confidentiality
is made to the state geologist within one hun-
dred twenty (120) days of the spud date or the
date of commencement of recompletion of the
well, all information, samples, or cores filed
per 10 CSR 50-2.050 will be held in confi-
dential custody for an initial period of one (1)
year from the written request.

(B) All rights to confidentiality shall be
lost if the filings are not timely, as provided
in 10 CSR 50-2.050, or if the request for
confidentiality is not timely, as provided in
subsection (5)(A).

(C) Samples, cores, or information may be
released before the expiration of the one- (1-)
year period only upon written approval of the
opeTator.

(D) If a request for an extension is made at
least thirty (30) days before the expiration of
the initial one- (1-) year period, the period of
confidentiality may be extended for one (1)
additional year.

AUTHORITY: sections 259.070, 259.140,
259.190, and 259.200, RSMo 2016.* Original
rule filed Oct. 1, 1966, effective Oct. 21,
1966. Amended: Filed Sept. 12, 1973, effec-
five Sept. 22, 1973. Amended: Filed Sept. 13,
1983, effective Dec. 11, 1983. Amended: Filed
Sept. 15, 2015, effective March 30, 2016.
Amended: Filed June 27, 2018, effective Feb.
28, 2019.

*Original authority: 259.070, RSMo 1965, amended 1972,
1983, 1987, 1993, 1995, 2012, 2015; 259.140, RSMo
1965; 259.190, RSMo 1965, amended 1983, 2015; and
258.200, RSMo 1965,

10 CSR 50-1.030 Definitions

PURPOSE: This rule provides the definitions
for terms used in 10 CSR 50 that are not
defined in section 259.050, RSMo.

(1) The terms used in 10 CSR 50 have the
meanings set forth in section 259.050,
RSMo, or this rule, unless the context of the
term clearly indicates otherwise.

(A) Terms beginning with the letter A.

1. Abandoned site, any property or lease
that is no longer operated as an active site for
oil and gas production and injection projects.

2. Abandoned well, a well that is no
longer operated for its intended use and has
not been shut in, converted to another type of
well, or plugged.

3. Area of review, an area surrounding
an injection well(s) that extends a minimum
of one-half (1/2) mile from the well(s) or
from the unit boundary of an enhanced recov-
€Ty project.

4. Area of review well, any well includ-
ing, but not limited to, water wells, aban-
doned wells, plugged wells, and dry holes,
located within the area of review, which pen-
etrates the injection interval.

(B) Terms beginning with the letter B.

1. (Reserved)

(C) Terms beginning with the letter C.

1. Casing, the impervious, durable,
tubular materials used to line a wellbore.

2. Casinghead gas, gas produced that
was in solution with oil in its original state in
the reservoir.

3. Cement, portland cement or a blend
of portland cement.

4. Coalbed natural gas, natural gas pro-
duced from either coal seams or associated
shale.

5. Commercial well, a well from which
oil or gas is recovered and sold, traded, or
otherwise used for profit.

6. Common source of supply, synony-
mous with “pool” as defined in Chapter 259,
RSMo.

7. Confining strata, geologic stratum or
strata that serve as a barrier between water-,
oil-, or gas-bearing strata.

8. Core, a continuous section of geolog-
ic materials recovered during drilling.

9. Corrective action, remedial action on
any well to prevent the migration of fluids
from the surface or from one (1) straum to
another.

10. Correlative rights, the right of each
OwneT or operator in a pool to obtain that
OWneT’s oT operator’s just and equitable share
of the oil or gas resource, or an economic
equivalent of that share of the resource, pro-
duced in a manner or amount that will not
have any of the following effects:

A. Damage the reservoir;

B. Take an undue proportion of the
obtainable oil or gas; or

C. Cause undue drainage between
developed leases.

11. Council, the State Oil and Gas
Council established by section 259.010,
RSMo.

(D) Terms beginning with the letter D.

1. (Reserved)

(E) Terms beginning with the letter E.

1. Enhanced recovery, any process used
to increase the recovery of oil or gas from a
pool through secondary or tertiary recovery.
Enhanced recovery includes, but is not limit-
ed to, water floods, pressure maintenance
projects, cycling or recycling projects, steam
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